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Advert I SEMEN Ti 

As the defign of this work is to render 
ufeful knowledge eafy and entertain- 
ing, the author has feleded the principal 
part of the experiments from the writers 
on recreative j^hilofophy of the laft and 
prefent centuries ; from Baptifta Porta to 
Ozanam and Guyot ; the laft, efpecially, 
has fumifhed a large number of Recre- 
ations that are new and pleafmg, and from 
him alfo are copied feveral figureis that the 
authors of the experiments they explain 
liave only dfefcribed. The writers oh 
Eledricity have alfo contributed a coiifider- 
lable quantity of Reci^eations, and fuch as 
for pleafufe and furprize are inferior to 
none. Though this work is, in general, 
a compilation, fome original experiments 
will be here found, and the whole, per- 
haps, will appear to be delivered with 
Vol. I. a more 
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more perfpicuity and concifion, and digeft- 

€d in a manner more regular than has been 

hitherto attempted. The principles of each 

fcience are, moreover, here laid doWn in a 

few plain aphorifms, fuch as require no- 

;previQtis Itnowlege, and very little cjtpa- 

city or attention, to (fdiiijitehend ; fd that 

the reader will readily difcover, at the fairie 

""time he admires the phenomena, the fource 

' from whence they proceed, and learn, that 

far from being matvellduB or ihcompre- 

herifible, they are the regular and neceC- 

' fary efFe£ls of the, laws' of iiature* 
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A MO^i(J the various produdlions 
^ ^ of the,prefs, thofe that are in- 
tended for inftrudtive entertainment 
feem to deferv6 fome degree of at- 
tention, and that as well f^-om the 
difficulty as the utility of the enter-* 
prize ; for though to offer ufeful 
knowlege be fuffi^ciently eafy, yet to 
render that knowlege engaging is 
oftimes extremely difficult. Man, 
carelefSj froiward, ftubborn, vain, im- 
Lpe&iious, difdains the imputation of 
a a igno- 
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ignorance, and loaths the authorrra- 
tive diftates of afluming fuperiority. 

Should we not, therefore, endea- 
Toiar to render ufeful learning, not 
dull, tedious, and difguftful, not rug- 
ged and perplexing, not auftere and 
imperious»but facile, bland,delightf ul, 
alluring, captivating ? that Philofo- 
phy, with his fober garb and folemn 
afped:, when led by the hand of the 
fportive nymph Imagination, decked 
in all the glowing ever-varying colours 
of the Ikies, may gain admittance to 
the parties of the gay arid carelefs ; 
and white his aweful eye reftrains the 
exuberdlnce of her failles, the beams 
that dart from her radiant front may 
play upon his countenance, and difli- 

paie 
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pate the cloud that too frequently 
hangs' o'er his brow. 

Thus will the mind of man be pleaf- 
ingly enlarged and fortified ; he will 
tihavoidably acquire a knowlege of 
his own ignorance; and by finding the 
fallacy of what he thoujght moft cer- 
tain, the evidence of the fenfes, he will 
iearn to determine with caution on the 
(eeming conviAions of the mind, and 
diveft himfelf of thofe prepofleflions 
from whence fo many of the evils of 
Jife proceed. 

Thus may he advance with tranquil 
fteps through the flowery path of in- 
veftigation, till arriving at fome noble 
eminence, he beholds, with awful a- 
ftonifhmentjthe immenfe riches in the 
as bound- 
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boundlefs regions of fcience, and be- 
comes animated to attain a (till more 
lofty ftation ; while his heart is incef- 
fanrly rapt wkh joys of which the 
groveling h^rd .haiv« no eonception, 
fOmpared with whofe ignorance, the 
infenfibility of the blind apd deaf, to 
thenioft brilliant hartnoriy of colours,, 
or enchanting melody of foim^^, aro 
pm trifling inptperfeftions. 

Though this work is principally in- 
tended for the rifing generation, yet 
;hey whom a criminal indulgence of 
their guardians, or a flavifli fubmif- 
ipion totheirown tyrannic paffions,have 
plunged in fenfuality till inceflant fru^ 
ition hath produced an unconquerable 
loathing, or till age hath deprived theixif 
pf appetite, and iiowght remains of 

life 



iNTRODUGTION: vii' 

JQ^mfti^s ,\h^yi;3^n i^evei; more obiaipi- 

v.* 

e^fen tjh^y viill h^rc find ^n entrance 
tojp^^jsr.pleaftjres ^^hcy \v^ill,f?e, with 
gy^^efi^l ^(iijiji^^atipQ,^^ l?ouoteaus 
Pgcp>y^.^d^j^. l;^ajS ft^l ift ftor,e f 9r tbfein^ 
i^y.^B?^^^^^ ymir^nquU, perpetually 
increafing, yet never cloying, and that 
it depends on themfelves ftill to pur- 
fue, even to the utraoft verge of life, 
A continual round of variegated plea- 
fures. 

To each volume is prefixed, a fhort 
defcription of the plates contained 
therein, with a reference to the page 
where they may be found; and to the 
figures in each plate, is annexed the 
page where fuch figure is fully de- 
defcribed in the work. 

a 4 Ac 
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At the end of eacb-velumei8^dde4 
a table of contents, in which is gireti 
A regular abftradt of every article ; fq 
that the reader, ^ft^r having once pe> 
rufed the whole, by looking over the 
contents, will readily remember hovf 
^yery recreation is to be performed, 
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PESCRJPTIQN of the PLATES, 

PL ATE I. p. 20. 

Fig. I. Neper'a rods. Th^re are eleven 
of thefe rods placed perpendicular and clofe 
to e^ch other: pn the firft is wrote the 
nine digits, and on the laft nine cyphers i 
the other nine contain a multiplication 
Uble. 

Fig. 2. Example of the manner of plac- 
ing the ifods for multiplying and dividing. 
Fig. 3. The Chinefe fwan pan. The 
perpendicular lines within the fquare 
AB C D reprefent bars, that divide it into 
fe^ en divifions The five horizontal lines ' 
in the upper divifions, and the feven hori- 
zontal lines in the lower divifions, on 
^hich are fmall black circles, reprefisnt 

wires ; 
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wires ; the circles are balls moveable on 
thbfe wires, and by bringing them up to 
the middle bar they exprefs the fum re- 
quired. 

PLATE II. p. 148, 

The myftic^li dial. The inner circle 
ILMN turns round on its center O, within 
tke other circle E FG H, fo that atiy let- 
ter of the former may be placed ^gainft 
the fir ft letter of the latter, afe fhall be a-' 
greed on. The letters of the one are then 
wr^te for thofe of the other, as' in the exr 
^mple under the figure. 

. PLATE in. p. 152. 

The mufical cypher. The ifliner cir-r 
cle ILMN, on which the notes are wrote> 
turns round within the other circle, as in 
the laft Plate, and the notes are here wrote 
for the letter?, as in the e^f ample under 
the figure. 

8 PLATE 
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Fig. I . The machine for vifual Gorm-r 
fpondence ABCD, tig. i,. is a circle qf 
wood which turns on the center G : a^ b^ 
Cj dy are pins by which it turns round. 
Through its circumference are cut the let- 
ters of the alphabet, an^ between A and 
Z is an open fpace. 

Fig. 2, is the pole to which the circle 
juft mcnjioned is pUced by iis center, near 
P. The board E F> at top, prevents any 
letter from being feen,, except that directly 
oppofitejh? fpace. in its middle. 

Fig. 3> i§ the majchioe for auticuUir 
correfpoxMience. The ftrij>gs to the two 
^ells A aiid B, which are moTcable on the 
crofs-piece C D, are pulled one or mor^ 
times, according to the letter that anjTwers 
to the number of founds. 

PLATE V; p. 178. 
This plate contains the primary medha- 
»ic inftrijments^, or mechanic powers. 

Fig. 
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Fig. 1^2, 3,4, are levers of diflFcrcnt kinds; 
each of the other figures have their names 
^nnf ;^ed to them. 

P L ATE Vf. p. i86. 

Fig. I and 2^ A dial to go without 

•wheels, fpring, or weight. C D, Fig. i, 

is the cylinder, the ends of whofe axis, as 

' they defcend, point to the hours marked 

op the columns E F. 

Fig. 2,reprefent8 the internal ftrudlure 
of the cylinder, which cpnfifts of five di- 
vifions, in three of which there is water, 
expteffed by the (hade. 

Fig. 3 and 4. A dial to fhow the hour 
by defcending an inclined plane. A B, 
Fig. 3, the external appearance of the dial : 
g^ a hemifphere, on which a figure fits 
that points to the hour. 

Fig. 4^ theinternal ftrudure of the 4ial. 
PLATE VII. , p. 194. 

Fig. I and 2, the infcrutable lock. AB, 
Fig. I? the fcutcheon to the lock ; C the 
pinion by which it is fixed in any pofition. 

ABCD, 
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ABCD, Fig. 2, the twelve wards of the 
key, which turn round the pipe and are 
fixed together by the fcrew E. 

Fig- 3> tJ^c hand-mill to grind corn, 
&c. inceflantly, without any animal force. 
ABCD a fmoke-jack, that turns the rope 
EF, by which the mill is kept in continu- 
al motion. 

PLATE VIIL p. 196, 

, Fig. !• a carriage to go without any ex- 
ternal force. ABCD, the figure of the 
carriage, with the pcrfon who rides in it, 
and the footman who drives it. 

Fig. 2, reprefents the machinery by 
which it is moved, and which is concealed 
ina box behind the carriage. C D are two 
treddles that are pufhed down alternately 
by the man behind the carriage, and by 
means of the ropes C A, DA, turn the 
wheels Hj H, which heing fixed on the 
fame axis with the great wheels I, I, turn 
them alfo. 

PLATE 
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PLATE IX. p. 200. 

Fig. I. The catapulta. ABCD, the 
frame in which the arrows are placed^ 
E F the fpring by which they are forced 
out. G the poft to which the rope that 
bends the fpring is faftened. 

Fig. 2. The failing chariot; A B the 
body of the chariot ; CD the fails; E the 
rudder, guided by the man at the hjelm A 4 

PL ATE X. p,2o6. 

Fig. I. . A carriage to fail vagaittft .th^ 
wind. ABCD the body of the carriage 9 
M the maft ; GEFH tlie fails ; K the cog-^ 
wheel, that tak6s the teeth:plaG^dperpen« 
dicular to the fides of the fore-wheels ) 
R the rudder by which it is guided. 

Fig. 2. The uninvertible carriage. A^ 
the body of the carriage ; C the weight by 
which it is kept always upright ; F GD'Eli 
are iron circles in which it moves ; P thd 
door i O the window, and QJR the fliafts^ 

PLATE 
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I^ L A T E XL p. 212. 

Fig. I. The cafe of the columnar dial. 
AC the capital, that contains the flriking 
part of this dial ; 6 H is the fliaft on which 
are marked the hours ; H the index, that 
by its defcent (hows the hour. The hand 
in the circle on the bafe B, points to the 
minute. 

Fig. 2, fhpwsthe machinery of this dial, 
A is the wheel that moves the minute 
hand, and which is tarned by the v eight 
B, to which is fixed the hour hand H. 
F and G are two brafs wheels fixed on the 
axis DE. The wheel F raifes the end M 
of the lever M N O, and makes the other 
end, to \?vhich the hammer P is fixed, to 
ftrike the bell Q^ 

PLATE XIL p. 222., 
Fig. I, is an air chronometer. AB is a 
glafs tube; CD the frame in which it is 
placed ; E a pifton to let out the air ; F the 
firing by which the pifton is drawn up ; 
G the' handle that confines the firing of 
the pifton. Fig. 
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Fig. 2, Ihows the form of the pifton iii 
the tube. 

Fig. 3, a conical roller to receive the 
firing to the index of a dial, when placed 
over the tube. 

Fig. 4. A lamp chronometer. A is a 
fmall glafs lamp, placed in the ftand B. 
C the handle that fupports the ftyle H, 
and the frame D E F G, which is covered 
with oiled paper, and on which are wrote 
the figures for the hours. 

Fig. 5. A nodurnal dial. A and B are 
two wheels of the fame dimenfion, and 
concentral ; C a pinion ; D and E two 
wheels placed on the fame axis ; F a lamp 
fixed on the edge of the wheel B ; G the 
weight that gives motion to the whole 
machine. 

Fig. 6, is a hollow cone, by which the 
flame of the lamp F is confined to a par- 
ticular part of the wheel A. 

RATIONAL 
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A R I T H M E T I C. . 

DEFINITIONS. 

WE fhall not here define the pri- 
mary principles of numbers, as 
our readers are fuppofed to underftand 
the four firft rules of arithmetic, addition, 
fubtra<3ion, multiplication, and diviiion ; 
we (hall therefore begin with arithmetic 
powers. 

I. By the powers of any number, is 
meant the feveral times that number is 
multiplied into itfelf. Thus, if 4 be mul- 
tiplied by itfelf, the produdt 1 6 will b^e its 
fecorld power, or fquiire ; and if that fum 
be multiplied by 4, the produft .64 is the 
third powcr> or cube of 4, &c. 

Vol. I. B «• The 
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a. The root of any power k that wm^ 
bcr from whence it firft fprurtg, or was 
multiplied : ib the %uare root of 16 is 4 1; 
and the cube root of 27 is 3* 

3. When two numbers are compared 
together, the firft is called the antecedent^ 
amd the fdcotid the cattfeig[U€lit ; md the 
proportion thefe numbers bear to eacli 
other is called their ratio. Thus, the ratio 
of 27 to 9, is diat of 3 to !• 

4. When three numbers are com^arfetf 
together, if the difference between each tif 
them be equal, as 2,4,'6,'o*r'9,i6,3, ihffy 
are faid to be in a?ithiaetic jirbporritfn. 

5. If three numbifrs be dOKhpared to- 
gether, and they have one comniott ¥a^ 
tio^ that is, the fame multi|)Iier or divifor, 
as 3, 9, 27, or 64, 16, 4, they are in, geo- 
metric proportion. 

6. Whenever the confequent is doubfe 
the antecedent, they are faid to be in dii^ 
pKcate proportion ; but if the-antecedent 
be double the confequent, they are In fub- 
diiplicate proportion, 

7- Wbe^ 
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7. When any feries of riumhers conti^ 
iiuail j increaf^s or decreafes by an equal 
addition or fubtraiSiotiij as 2, 4, 6, 8, &c. 
or 1 8, 1 5, 1 2, gi &c. they arc faid to be in 
arithtoetic progrcflSon. 

St When a feries of* numtiers continual- 
ly increafes or decreafes by one common 
multiplier or divifor, that is, by one com- 
mon ratio, as 4, 8, 16, 32, &c. or 8r, 27, 
9j 3, they are in geometric progreffion. 

9. If over a feries of numbers in geo-^ 
metric p*rogreffion, there be placed an- 
othet in arithmetic progreffion, whofe 

tommon difference is i, as thus, ' * |* 

' 2, 4, 8, 

1' ^'}&c. the latter are called the in- 
16, 32,i 

dices or Exponents of the former ; and if 

the geometric feries begin with r> the 

other muft begin with a cypher, thus. 



o>i>2, 3, 4,1 
1^ 2, 4, 8, i6,J 



10. The feveral different ways that one 

tiumber of quantities can be taken out of 

another greater number, of the fame fort,^ 

B 2 are 
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are called the combinations of the former 
in the latter. Thus, the different ways, 
that three balls can be taken out of fix, are 
the combinations of 3 in 6, * 

II. All the different ways the whole of 
any number of quantities can be taken or 
difpofed, are called the permutations of 
that number ; fo all the different ways- 
that fix counters can be placed in a line^ 
are the permutations of the number 6. 

APHORISMS. 

1. If two even numbers be added toge- 
ther, or fubtradted from each other, theiir 
fum or difference will be an even number. 

2. If two uneven numbers be added or 
fubtrafled, their fum or diflFerence will be 
an even number. 

3 The fum or differeijce of an evea 
and uneven number will be an uneven 
rtumber.' 

4. The produdioftwo even numbers 

w'ill be an even number ; and the product 

of two uneven numbers will be an uneven 

jaumber. 

5. The 
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5. The produdt of an even and un- 
tven number will be an even num* 
ber, 

6. If two different numbers be divifible 
by any one number, their fum and their 
Affercnce will be alfo divifible by that 
number. 

7. If feveral different numbers, divifible 
iby 3, be added or multiplied together, 
their fuip and their product will alfo be 
divifible by 3^ 

8. If two numbers, divifible by 9, he 
added together, the fum of the figures ia 
fhe amount will be either 9, or a number 
divifible by 9. 

9. If any number be multiplied by 9, 
or by another number divifible by 9, the 
amount of the figures of the produ£t 
will be eitlier 9, or a number divifible 

fey 9- 

10. In every arithmetic progrefEon, if 

double the fum of all the terms in any 

feries be divided by the firft and laft 

term added together, the quotient will 

B3 be 
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ht the number of ^11 the tcrmi in th« 
jfcrics** 

ir. Ift 

^ This and th.c following aphorifps^ relating tp 
progreflions^ may be applied tbmany ufeful. to pur- 
jpofes befides tbofe ^entioiied. in thcpourfe oF.tlij^ 
l¥ork. For example. 

I. A man is to go a journey of U20 miles, 40 
pf which he propoles tp ride the firft day^ and ta 
^ncreafe the number^ by an equal ^ddu\ot\, ev^ry 
fday to the laft, when be intends to ride loo miles. 
How long will he b^ going his journey? 

You have here Ae firft terfn 40, the laft term 
!t60t and the Aim of all the terms 1200, to find the 
pumber of terms ; therefore^ by aphorifm id) iftiie 
ijoubleof I lao^ that is aH^yb^div^^^^ by 4oadde^ 
fo looy the quotient, which is 16^ will be tb^num- 
))er of terms, or days he will be going* 

But, by the lith aphorifm, if thedifFerenqebe- 
ti^en the firfland lift term^ that Js6o,bedividedby 
the number of terms li^f^ j, whicbis ij^thequotiei^t 
4 will be the common difference, qi: number of 
piles he muft add each day. 

2. A father intends to lay wp lol. toward his 
daughter's portion the day (he is a year old, and to 
increafe the fum as much every year as (hall mak)^ 
^er fortune, at the enid pf 20 years^iopol. Wh4t 
WUl he have to hy up the laft year } 

Here the firft ferm, numberof ternrrs, and fum of 
ihp fcfics are given, to- l^irf the laft term ; there- 
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-II. In every fuc^feries, If the difference 
^between tke firft and lafl term be divided 

fore hj aphorifm Ji, iffrom double ttie (mn of the 
feriea, which is2000» you tabtrzSt theprodud of 
the firft tenn> multiply by the ixumber of terms, that 
h 200, and divide the remainder, which will be 
1800, by the number of terms, the quotient 90 ia 
the laft term^ or nuinber of pounds he muft lay up 
the laft year. 

3. A genrlemai) propofes to pla^t a number of 
trees in his grounds, for 20 years together, in regu- 
lar progreffion^ 20 the firft year, and lOO the laft. 
How many trees will he plant ? 

By aphorifm 1 3, >f you multiply the firft and laft 
term by the number of terms, and divide the fum 
of the two produfls, which is 2400, by 2, the quo- 
tient 1200 is the number of trees he muft planf« 

4* A landlord afks 5!. a year for an acre ofland, 
Which the farmer thinking too much, the landlord 
offers to let him a leafe of it, for 21 years, at id« 
the firft year, 2d.thefecond year,4d. the third, and 
fo on, doubling the fum every year. What would 
the farmer pay the laft year ? and what would be 
the average rent for the whole term i 

Here the 20th term (which is 'to be coniidered at 

the laft, the firft term being i, which neither 

multiplies nor divides) will be found, by the I4tll 

a|)hotrifmto be 19048)576 pence, ox 4369!. is. 4d« 

B 4 .which 
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by the number of terms, lefs i, the quo- 
tient will be the comrtybn diflPerence be-** 
fween each term of that feries. 

12. If the produdl of the number o£ 
terms multiplied by the firft term, be fub^ 
traded from double the fumpf the feries^ 
and the remainder be divided by the num- 
ber of terms, the quotient will be the laft 
term, 

13. If the firft and laft term be each 
multiplied by the number of terms, and the 
fumof the two produces be divided by two, 
the quotient will be the fum of the feries. 

14. In every geometric progreffion, if 
any two terms be multiplied together> 

ivhich 18 the rient be will pay the laft year« But, 
by aphorifrji 15, to find the fum of the feries, the laft 
term muft be multiplied by the ratio 2, which will 
make it 2,097,152, and from that fum, the firft 
term r, muft be deduilcd, when it will be 2,097, 1 5 r, 
mnd that fucn is to be divided by the ratio 2 lefs i, 
that ijsr by I J therefore it will remain the faqae, and 
(consequently be the fum of the feries. TheB divid- 
ing 2,097,151 by 21, the number of years, the quo* 
6?nt 99,864, or 416I. as will bp the average rent 
^or each year. . 
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dicir produia will be equal to tbat term 
which anfwers to the fum of their two in-? 

dices. Thus, in the feries, ^' M' t ^■ 

' 2,4,8,16,32, 

if the third and fourth terms, 8 and 16, be 
jnultiplied together, theprodu6l 128 will 
be the fevienth term of that feries. In like 
manner, if the fifth term be multiplied in- 
to itfelf, the produft will be the tenth 
term ; and if that fum be multiplied into 
itfelf, the produd: will be the twentieth 
term, &c. Therefore, to find the laft, or 
9XXJ other term of a geometric feries, it is 
not neceflary to continue the feries beyond 
g few of the firft terms. 

15* 1^1 any geometric feries, if you 
multiply the laft term by the common 
ratio, from the produ£t fubtradt the firft 
term, and divide jthe remainder by the ra- 
tio, lefs I, the quotient will be the fum of 
that feries. 

i6. In all combinations, if from an 
arithmetic decreafing feries, whofe firft 
t^rmis the jmnjiber out of which the com- 
binations 
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kit^ztiOM art to be fof mcd^ and whofi; 
ctmmcm difix^r^nee is t, there be taken at 
Ifiany terms as there are quanddes to be; 
Combined ; and thofe tei'ms be multiplied 
intb each other : and if from the feries, 
Jj 2, 3, 4, &c* there be taken the fame 
number of terms, and they be multiplied 
into each other, and the firft produd be di- 
vided by the fecond, the quotient will be 
the number of combinations required. 
Therefore, if you would know how many 
ways four quantities can be combined in 
feven, multiply the firft four terms of the 
feries, 7, 6, 5, 4, &c, together, and divide 
the product, which will be 840, by th6 
produft of the firft four terms of the fe- 
ries, i> 2, 3, 4, &c. which is 24, and the 
quotient 35 will be the combinations of 

17. In all permutations, if the ieries 
I, 2, 3, 4, &c. be continued to as many 
terms as there are quantities to be changed, 
Sind thofe terms be multiplied info each 
other, the produCt will be the number of 
permutations fought. Thus, if you would 

k»ow 
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known How many permutations can be 
formecl with five quantities, multiply the 
terms, i, 2, 3, 4, 5, together, and the 
produa 120 will be the nuihber of all the 
jpermutations*. 

Previous to the numerical Recreations, 
we fliall here defcribe certain mechanical 
methods of performing arithmetical opera* 
dons, fuch as are not only in themfelves 
entertaining, but will be found ufeful on 
feveral occafions. 

The ROMAN ABACUS- 

ON a board about a foot long, and of 
the form of A BCD in the follow- 
Jog %ure, draw feveral lines, as ab^ c d, 
ef^gby &c. the number of thefe linea 
piay be increafed at pleafure. 



■■• ■ » ■ 



• • f • • • i 



B 



f 

h 

D 



* For farther examples of combinations and per« 
tnuUtions, fee Recreations XVIII. XIX. &c. 

On 
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On each of thefe lines, and on the fpaces 
between them, there are to be placed a 
certain number of counters, according to 
the fum or quantity that is to be fet down. 
The counters on the loweft line ftand for 
units, thofe on the fecond line for tens, 
thofe on the third for hundreds, 5fc. and 
the counters between the lines ffand al- 
ways for half the value ofi:hofe oh the 
line next above. Therefore, if you would 
fet down 7684, you place foiir counters 
on the loweft Jine, eight on the next 
above, fix on the next, and feven on the 
uppermoft line. Or yoii may fet down 
the fame fum by placing part of it on the 
Jines, and the reft between them, as you 
fee in the figure. 

To add or fubtra£t by this inftrument 
is very eafy, as nothing more is neceflary 
than to fet on, or takeoff, a certain number 
ef counters; or place thofe already on, 
higher or lower, according to the fum that 
js to be expreffed. 

By 
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By this invention a perfon who has not 
learned to write may fet down any fum of 
money, or other quantity whatever ; for 
the counters on the feveral lines, inftead of 
tens, hundreds, &c. may Hand for hun- 
dred weights, quarters, pounds ; or for 
years, months, days, hours, &c. and, ac- 
cording to the length of the board, feveral 
fums of different denominations may be 
fet down at the fame time. 

N E P E R's ROD S. 

DI V I D E a fquare piece of brafs, ivory, 
or pafteboard, as A B C D, (PL L 
Fig. I.) into ninety-nine equal parts, aa 
in the figure : in the nine parts next the 
left hand write the nine digits j in thofe 
next the rigth hand write nine cyphers, 
and in thofe at top the nine digits. Se- 
parate the remaining divifions into two 
parts, by a line drawn from the upper 
angle on the right fide, to the lower angle 
on the left, and on thefe divifions write 

the 
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the multiplication table, obferviiig wfecil 
ijxere arc two figures, to place the units iOr 
the right hand divifiop, and the tens in the 
left. Then Jfepararc the eleven columns by 
cutting them afunder from top to bottom, 
and you will have Neper's rods or bones*. 

Thefe rods are to be placed in a box of 
the length and depth of the fquare ABCD, 
and wide enough to hold fix, nine, or as 
many more of each fort as you pleafe. The 
upper moft figure of each rod muftftandout, 
above the box, that it may be eafily diftin- 
guiflied. The rods have fometimes fi- 
gures oneach of their four fides to anfwer 
different purpofes. On the front of the 
box there mufl: be a ledge to fupport the 
rods as they are taken out and placed in 
order. 

To multiply ^ly fum by thefe rods, 
ftippofe 5486 by 273, firft, take out the 

♦ Sp called from thq inventor J, Neper, baron of 
Merchifton in Scotland. 

index 
6 
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itidcx rod of digits next the left hand^ and 
place it againft the ledge > then take each 
of thofe rods that hare at top one of the 
figures of the multiplicand, beginning with 
the figure 5, and place them in order as you 
will fee in PI. I. Fig, 2. You are then tofet 
down the fum that ftand^ againft each figure 
of the multiplier, with this caution, that 
when there are two figures in any fquare^^ 
you are to add that in the leftdivifion to the 
figure in the right divifian of the follow- 
ing fquare, beginning with the right hamJ 
column. For example, in the columa 
that (lands againfl 3 in the digits (Fig. z.j 
you firft iibt dows^ the 8, and carrying the i 
to«the4 in the next divifion, you fet dowa 
5; then adding the 2 on the fecond divi- 
fion to the 2 in the third,, you fet dowa 
4 5 then atkiiag i to 5^ you fet dowa 
^, and, lafHy, the figure u This maybe 
done almofl as fail as you can copy the 
%ures ; ajnd fo of the other fijgures in the 
multipUq;! aad tlie qpepation willjUadd a^ 

folloyS:!. 



j» * 



548^ 
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5486 
^7Z 



16458 
58402 
10972 

1497678 



^o divide by thefe rods, fuppofc 
^48524 by 2793, place the rods that con- 
tain the feveral figures of the divifor, with 
the index rod, in the fame manner as in 
the laft example, and you will have the 
produd of that divifor by each of the 
nine digits. Then take the firft four fi- 
gures of the dividend 7485, and look for 
that number on the rods which is the 
next lefs to it ; which you will find to be 
5586,that ftands againft the figure 2 • you 
therefore put 2 for the quotient, and fub- 
tradling the laft number from the firft, 
bring down another figure from the divi- 
dend. You then look again for the neareft 
fum to that, and fo on till you have taken 
down all the figures of the dividend^ 

when 



^\itxi you wiR find tlie whole q^ubtlent to 

The ClilNESE SWAN l>AJSf; 

IN the fquarfe frame of ve^ood, AbcID, 
(PLLFig.3.) make four divifioHsby the 
tars, E F and G H j arid fcparatc three 
of thefe divifienJ into two parts by the 
ieffer bars, a h:. In each of the fmallfer 
divifions plate wires, to be taken out at 
jpleafute ; and on each of the wires in this 
left-hand divifions, firing a fihall ivory 
ball, or large bead ; and on the wires on 
the tight hand diviflbn, place fout fticK 
balld, of beads. 

The balls in the left hind divifidni, 
when brought up to the middle, baf> 
ftand each for five; and thbfe in the 
right divifions, when brought to the bar^ 
ftaiid for units. 

The! balls in the two- lower divifiejt^ 

reprefent integers, or the whole of any 

Vol. I. C 4uan- 
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quantity; thofe on the uppermoft wire 
fland for tens of fuch integers, the next 
for hundreds, and fo on, as is exprefled, 
in the figure. The wires, in all the divi- 
fions, may be increafed to any number 
you think proper k 

The balls in the four upper divifions 
leprefeat parts of integers ; thofe in the 
two divifions next the left hand ftand fo^ 
tens; and thofe in the two other divi* 
fions, for units of fuch parts*. 

Now if the fum you would fet down be 
integers, begin with the balls in the two 
lower divifions; for example, on the 
third row from the top bring two balls, 
of the right hand divifion, up to the mid- 
dle bar (fee the Figure) ; then bring up 
two on the next row, and oiie onrthe fame 
row in the left divifion ; next fdur on the^ 

* This is not the original Swan Pan mentioned 
by Du Halde, in bis Hiftory of China, but an im- 
provementon that by Mr. G. Smethurft, of Man- 
cnefter, published in the Gent. Mag. for 1748. 

4 top 
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top tow, and one on the other iide of the 
fame row ; then in the firft row of unitSf 
from the bottom, and in the right hand 
dlvifion, place two balls, oft the fecond 
row one, and one alfo on the. fame line in 
the right hand ditifion of tens : laftly, on 
the third row of units place three balls. 
The balls being thus placed, if the intc-* 
gers be pounds fterling, they will exprefs 
279I. 2s. iid I' If the integers be hundred 
Weights, the fum will be 279 cwt. 2 qrs. 
I lib, 3 oz. or if they be years, they will de- 
note 279 years, 2 months, 11 days, 3 hotirs* 

A part of thefe balls may reprefent frac- 
tions, either vulgar or decimal ; the balls 
in the firft two divifions of parts may 
ftand for the numerators, and thofe in 
the other two for denominators; or the 
numbers in either of thefe divifions may 
be added to thofe in the integers, as de- 
cimals*. 

♦ There may alfo be holes made in the bars where 
the docs are placed, in which pegs may be occafionally 
put, CO fhew chat thofe numbers (land for fra^ions* 

Ca By 
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By this iilftrument all the operations of, 
arithmetic may be readily pefformed : flip- 
ped, for example, you would multiply the 
fom fet dowa in the divifion of integers^ 
that is 279 by 3. Begin with the loweft 
Hne, and fay 3 times 2 is 6, therefore fet 
that number up ; then oa the next row^ 
iay 3 time* 7 is 21, therefore inftead of 7 
fet up 1 on that line, and carry the 
two tens to the Bne below, which will 
make the number there 8. Then at the up- 
per line f^y, 3 times 9 is 27, therefore fet^ 
7 on that Kne, and carry 2 to the next line 
feelbw, which will make that number 3. Sa 
that the balls on the three lines will theji 
c»prcfs'837»- 

If you would divide 27 9 By 3, begin in 
Tike manner with the loweft line ; but as 
3 cannot be tak-en- in 2r you add the next 
xmmber to it, andf fay, the threes in 27 
are 99 therefore fet baek the 2 on^the loweft 
line, and pkce 9, iafteadof 7, on the 
next line above; thea. at the uppermoft 

line 
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Vitit fay, the threes in 9 are 3 ; therefore 
inftead of 9 place 3 on th^t liae, and con- 
fequently th« quotient will be 93* When 
there is a remainder it may be placed with 
the divifor, as a fraction, in the upper di- 
vifions. Where there are many figures in 
the muUtplicand and multiplier, the latter 
may he placed in the firft two divifions of 
parts, and the former and produds in the 
divifions of integers. In like manner, when 
there arc fevcral figures in the dividend 
and divifor, the former may be placed in 
the divifion of integers, the latter in the 
firft two divifions of parts, and the figures 
of! the quotient, as they rife, in the re* 
maining two divifions. 

Itiswdlworthobferving, that by means 
of this inftrumcnt a blind man may be 
taught to add, fubtrad, multiply, divide, 
and perform all the other operations of 
arithmetic, with as much certainty as an- 
other perfon can by figures. 

C 3 R E C R E- 
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RECREATION I. 

^ny number being namedj by adding ajigurc 
to that number to make it divifible by 
nine. 

IF the number named be, for example, 
72,857, you tell him who names it to 
place the number 7 between any two fi- 
gures of that fum, and it will be divifible 
by 9* For by aphorifm 9, if any number 
be multipled by 9, the fum of the figures 
of the product will be either 9, or a num- 
ber divifible by 9. But the fum of the fi- 
fiures named is 29, therefore 7 jnufl be 
added to make it divifible by 9. 

You may diverfify this recreation, by 
fpecifying, before the fum is named, the 
particular place where the figure fhall be 
inferted, ^o make the number divifibl* 
by 9. 



|l|.GREt 
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RECREATIONIL 

/I per/on having an even number of counters 
in one hand^ and an odd number in the 
other ^ to tell in "which hand the odd or 
even number is. 

LE T the perfon multiply the number 
in his right hand by an odd number, 
and the number in his left hand by an even 
number, and tell you if the fum of the pro* 
duds added together be odd or even. If it 
be even, the even number is in the right 
hand ; but if it be odd, the even number 
is in theleft hand : as is evident from the 
fitft five aporifnjg. 

Emmpk. 

Multipliers 3 2 

54 U 

■ 14 

Their fum 68 

'C 4 2.Num- 
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i. Number in the? , .r. i n o 

Multipliers 3 2 

21 3£t 

J- 

Their fuiR 57 



^fif^j^ iw^ifcw^ «^«;< ofjherai ntmiers, 
another Jhafi nanne liim th^ vumbex by 
nvhich tfm fum ofth&fe numbfrs fs divir 

p/e.\ ' ' ' ' '^ r' 

two parts: in dnc pf|ft; pj^ ^?«l 
tickets, on each of which is wix>tc a num* 
ber diviiible by thre^y ^ 6, 9, 15, 36, 63^ 
1 20, 21 3, 309^ d^. and; ia the other part 
put tipketsmaurked with the number 3 only. 
I^roo^ the firft part draw a handful of 
tickets^ and after ilxe\ying them, put them 
in again ; then open the bag, and defire 
any one to take out as^many tickets as he 
^ thinks 
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thinks igcqgti^i (hut t^e h^g, md when 
.jQU. cgpon i^^gaio; pffjer ^ otb«rp^t to 
.anc^h<}r perfoft) telling hiia> tsr. take out ooe 
tiRk^lQiiIy': yourtheapixxnounae that tickoft 
10 K^ontaiD the mimbci:b^ which the amount 
]6)£the othernumber& 1* divifiWe, For each 
of' thofil' numbers* bieJng- diTifible by 3 
theic fusn alfO) by- aphoriftn 7, mud be-di^ 
vifible by the fame- aiHiiber^ 

RECREATION IV- 

^0 find the difference betnx^een two numbers^ 
the greateji of which is uniniwn. 

TA K £ as many nines as there are fi- 
gures in the fmalleft number, and 
fubtrad that fupi from the number of 
nines.. I^et a^no^I^^r peffdn add that, dif- 
ference to the largeft n^udoa^berr aod tajoing 
awsQT the firft %iv<e of the amoitnUy add 
it to^the laft figure, and that fum will b{; 
|he differ Ace of the two numbers*. 

* See the "^hl aphorifin. 

For 
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For example, Matthew, who is 22, tclU 
Henry, who is older, that he can difcover 
the diflFcrence of their ages j' he therefore 
privately deduds22 from 99, and the dif- 
ference, which is Tjy he tells Henry to 
add to his age, and to take away the firft 
figure from the aipount, and add it to the 
Jaft figure, and that laft fum will be the 
difference of l;heir ages. As thus : 

The difference between Matthew'sl 

age and 99 is J '' 

Xo which Henry adding his age 35 

The fum is 112 



12 
I 



Then by taking away the firft fi-1 
gure I and adding it to the laft ( 13 
qgure 2, the fum is J 

Which added to Matthew's age 22 

Qives the age of Henry, which is 
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re c r e at i o n v. 

^0 (ett^ by the dial of a v^atch^ at what hour 
anyperfon intends tQ rife^ 

LE T the perfoti fet the hand of the 
dial to any hour he pleafe^ and tell 
you what hour that is, and to the number 
of that hour you add> in your mind, i2«. 
Then tell him to count privately the num-^ 
ber of that amount upon the diaU begia-^ 
ningwith the next hour to that on which 
he propofes to rife, and counting back* 
^ards^ firft reckoning the number of the 
hour at which he has placed the hand. An 
pxample will pak^ this plain, 

Suppofc the hour at which he intends to 
/ife be 8, and that he has placed the hand 
at 5. You add 1 2 to 5^ and tell him to 
count 1 7 on the dial, firft reckoning 5, 
the hour at which the index ftands, and 
counting backwards from the hour at 
l^hich he intends to rife, and the number 

17 
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17 will neceffarily end at^, which ihcws 
that ta be the hour fieeh(»ile» 

That the Hour at /w^hich the eounting 
ends muft be that on which he propofed 
to rife^will bd evidentoa a little Mffdiiion;, 
fox if ht ha4 began at that hour and count* 
ed ia> he would neceflairily barfo comi; t6 
it agam; and calling th:c numfcw 17, by^ 
adding 5 ta if, <mly fejves to difg^ife tK^ 
matter^ but can mak^no fort of difference 
in the counting. 

RECREATIQN VI- 

A per/on chor>fing any two^ out'of feveraV 
ghen number Sy and after adding them ttf^ 
gether^ fir iking outone of the figures from) 
the, amount y to tell what that figure was. 

SUCH numbers, muft be offered as are 
divifible by 9 ; and when any two of 
them are added together there muft be no 
cypher in the amount : the figures of that 

amount. 
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amount^ moreover, mufl make either 9 or 
J 8. Such are the numbers followiog } 
36^ 6^p Bu 1 1 J, 126, 162, 207, a 16, 
2S2, 261,306, 315, 360, and 432. 

Thefe numbers muftbe wrote on cards ; 
and when any two of them are added to* 
gether, if a figure be ftruck out of the 
fum, it will be what would make the other 
figures either 9 or 1 8. For example ; if a 
perfon chofe 126 and 252, their fum will 
be 378, from which if heftrike out the 7, 
the remaining figures 3 and 8 will make 
1 1, to which 7 mud be added to make 18. 

RECREATION VIL 

Two^rfons choojing tnj&o number s^ and muU 
tiplying them together^ by knowing the 
laft figure of the produS to tell the other 
figures 

TF the number 73 be multiplied by the 
•■■ numbers of the following arithmetical 
.progreffions, 3, 6, 9, 1 2, 15^ 18, 21, 24, and 

^7» 
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279 their produds will terminate with thi 
nine digits in this order, g, 8, 7, 6, 5, 4, 
3, 2, i; the number? being as follows, 219^ 
4389 657, 876, 1095, 1314, 1533, 1752, 
1971 ; therefore put into one of the divi- 
fions of the little bag, mentioned in the 
third Recreation, feveral tickets marked 
with the number 73, and into the other 
part of the bag the numbers 3, 6, 9, 12, 
15^ 18, 21, 24, and 27. 

Then open that part of the bag where 
are the numbers 73, and dcfirc a perfon 
to take out one ticket only, then dextrouf* 
ly change the opening, and defire another 
perfon to take a ticket from that part j'iaind 
when they have multiplied their two num-* 
bers together, by knowing the laft figure 
of the produfl: you will readily tell them, 
by the foregoing feries, what the other fi- 
gures are. 
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RECREATION yilL 
The Mdgical Century. 

IF the number 1 1 be multiplied by any 
one of the nine digits, the two figures 
of the produd will always be fimilar. Aa 
follows : 

II II II II II II II It II 
123456789 

II 22 33 44 S5 66 jy 88 99, 

Place a parcel of counters on a table, 
and propofe to any one to add, alternate- » 
ly, a certain number of thofe counters, ' 
till they amount to a hundred, but never * 
to add more than 10 at one time. You 
tell him, moreover, that if you ftake firft 
he fliall never make the even'rentury, but ' 
you will. In order to which you muft firft 
ftake I, and remembering the order of the 
above feries, 11, 22, 33, &c. you con- 
ftantly add, to what he (lakes, as many as 
will make one more than the numbers of 
that feries, thaUsi aB will make 12, 23, 34, 

&c. 
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Sec. till you come to 89, aftef which the 
.other party cdfiftot mak6 the dentury him- 
felf) or prevent you ffdm making it. 

If thd dthet* party has no kndwle4ge6f 
numbers^ you may ftake any other nvbai^ 
ber firft, under ten, providfed yoii taktf 
care to fecure fome one of the laft terms^ 
as 56, 67, 78^ &c. 

This Recreation maybe performed vJrith 
other numbers ; and in order to fucceed,' 
you muft divide the number to be attain- 
ed, by a number that hzi on€ digit mofe 
than what you xrari ftake each time,, and 
the remainder will be the number yoi* 
muft firft ftake. Obferve, that to be fure 
of fuccefs, there muft be alw«ys a re-^ 
mainden Suppofe, for eitample, the num- 
ber to ber atuined it 52^ making ufe of $t 
pack of cards inftead erf counters, atidthaf 
you are nererlo *dd more than 6 ; thert 
divide 52 if the next number above d^ 
that 13^ by 7, ttid the remainder, which 

is 
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IS 3, will be the number you muft ftake 
firft ; and whatevel- the other flakes, you 
muft add as much to it as will make it 
equal to the number by which you di- 
vided, that is, J. Therefore if his firft 
ftake be i, you muft ftake 6, &c* fo that 
your fecond ftake will make the heap xbj 
your third flake will make it 17, and id 
on, till you come to 45, when as he can-* 
not ftake more than 6, you muft make 
the number 52/ 

In this, as in the former cafe, if the 
other pcrfon have no knowledge of num- 
bers, you may flake any number firft un- 
der 7 ; or you may let him ftake firft:, only 
taking care to fecure either of the numbers 
10, 17, 24, 31, &c. after which he cannot 
make 52, if you conflantly add as many 
to his ftake as will make it 7. 
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R^CIiEATIpJ^ IX, 
7he Confederate Counters. 

rLESENT ta three pcrfoxi3 a ring, % 

^ch perfoa to chufa oue, privately. Th^ 
three perfons you diferiminate in J^xi% 
mind by the letters A, E, I, and by the 
ikmc letters you diftiogoifii the ring^ tkd 
feaU and the box. Provide 24 counters^ 
of which give the nrft pcrfon A, i, the fe- 
cond perfon E, 2, and the third perfon 1, 3. 
Put the I & remaining counterB on the table,, 
and tet him that has the ring take as many 
counters more as he already has ; him that 
has the feal take twice as many as he has^, 
and him that has the box four times as 
many. While they are taking the coun- 
ters you retire outof fight, and when they 
have done you return^ and calling your 
eye on the table, take notice how many 
counters are left. 

The 
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The remaining couiiterB will be either 
*i 2, 3, Sf 69 or 7i which you arc to re- 
fer to the vowels in the fyllables of the 
following verfe 2 

1 a S 5 ^ 

Par fer— -Ce far— ja dis— de vint— si grand 
7 



prince* 

if there be but otie counter left, the two 
vowels in the fyllables parfer denote that 
the firft perfon has the ring, to which you 
have afligned the letter A j the fecond per- 
fon has the feal, to which you have af- 
figned the letter Ej and confcquently the 
third perfon muft have the box. In like 
manner^ if there be fix counters remain- 
ing, the two vowels in the fyllables^ 
grand^ fhew that the firft perfon has the 
box, denoted by the letter I j the fecond 
perfon has the ring, to which the letter A 
is alEgned ; and confcquently the third 
perfon has the fcal : and fo of the reft. 

Da It 
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It appears by aphonfm 16, that the 
three articles can be taken only fix dif- 
ferent ways. Now each of thefe ways ne- 
ceflarily changes the number of counters 
to be taken by the three perfons : from 
whence it follows, that the counters re- 
maining on the table will alfo be of fix dif- 
ferent numbers; the vowels in the fyllables 
of the verfe ferve only to aid the memory 
in difcovering the manner in which the 
three articles are taken. 

RECREATION X. 

ji per/on privately Jixing on any number^ to 
tell him that number. 

AFTER the perfon has fixed on a num- 
ber, bid him double it and add 4 to 
that fum, then multiply the whole by 5 ; 
to the product let him add i 2^ and multi- 
ply the amount by 10. From the fum of 
the whole let him dedud 320, and tell 
you the remainder, from which, if you 

3 cut 
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cut oflF the two laft figures, the number 
that remains will be that he fixed on. 

Example^ 
Let the number chofe be — ,- .-^ 7 
Which doubled is — • — 14 

And 4 added to it makes *— • 18 

Which multiplied by 5, gives 90 

To which 12 being added, it is 102 

That multiplied by 10, makes 1020 

from which deducing 320, the 7 
remainder is — — \ ^ 

And by ftriking off the two cy-l 
phers, it becomes the original r 7 
member — — ^ 

RECREATION XL 

^bree dice being thrown on a table ^ to tell 
the number of each of them^ and the order 
in which they Jland. 

LET the perfon who has thrown the dice 
double the number of that next his 
left hand, and add 5tothat fiim; then mul- 
tiply the amount by 5, and to the produd: 
addthenumberof the middle die: then let 
D 3 the 



3? RATIONAL 

Ae whole be mukiplkd by lo, and to that; 
prodUift add the number of the third dic^ 
Froiii the total let there be fubtradted 250, 
and the figures of the number that re-r 
mains will anfwer to the points of this 
three {lice ^s they ftand on the tabic. 
Example. 
Suppofe the points of the three diee 
thrown on the table to be 4, 6, dnd 2^ 
Then the double of the firft cjip tf ill be t 
To which 3dd r^ — 5 

_i 

That fum i|i«ltipHed by 5 will be 6 jf 

To which add the number of the mid- 7 , 

die die -^ -— -^ J — 

And multiply the fum by JQ 

To that produd a^d the ntimber of ' 

7*« 



^he third die 



iberofl 



And fwm the total fnbtraiaing 250 

TJi* three remaining figures 46a 

will asEfwer to the numbers on the dicei 
a^d ftisw ^ osdcif i^ which th^y ftand^ 
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T<f tell the number a perfon has fixed on^ 
^without ajking him any quefiions.. 

TH E perfoa hdViag chofe any nilm^ 
ber from i to 15, he is to add 21 to 
that number^ and tripfethe aiftouftt, Then^ 

1. He is to take the half of that friple^ 
and triple that half, 

2. Td tike tttthaffttf the laft'lHpf^^^ and 
|:ripte that half. 

3. Take the half of the \i^ fflj^r^; 

4. Take the half of that half. 

In this operitioa it appeAM theffe are 
four cafes or ftages where thfe liklf \i to be 
takeh : the thrte lirft are deix<in:e3 h^ one 
of the eight follbwing Latin words, each 
word being compofed of three fyllables, 
and thofe that contain the letter /, refer to 
thofe cafes* where the half cannot betaken 

• Thefe cafes being difFerent in all the numbers 
thai tM ttochofci they are thereby diftinguilhed. 

D 4 without 
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virithout a fradion ; therefore in thofe cafes 
the perfon who makes the deduftion is to 
add I to the number to be divided. The 
fourth cafe fliews which of the two num- 
bers annexed to every word, has been 
chofen; for if the fourth half can be taken/ 
without adding i^ the number chofe is 
in the firft column^ but if not^ it is in the 
fecond column. 

The words. The numbers they denote. 

Mi-fe-ris 8 . o 

Ob-tin-git I 9 

Ni-mi-um 2 lo 

No-ta-ri 3 11 

. In^fer-nos 4 12 

pr-Kii-nes 13 5 

Ti-mi-di 6 14 

Tc-ne-ant 15 7 



Exan^le^ 



it. 
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Example. 
Suppofe the number chofe to be 9. 
To which is to be added i 

IP 
Then the triple of that number is 30 

The half of which is 15 

The triple of thk half muft be 45 

And the half of that* 23 

The triple of that half 69 

The half of that* 35 

And the half of that half^ 18 

While the perfon is performing the 
operation, you remark, that at the fe-^ 
cond and third ftage he is obliged to add 
I, and confequently that the word ob-tin^ 
git, in the fecond and third fyllables of 
which is an /, denotes that the number 
muft be either i or 9 ; and by obferving 
that he cannot take the laft half without 
adding i, you know that it muft be the 

* At all the ftages thus marked, i mud be added 
in order to take the half without a fraction. 

number 
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number in the fecond column. If he 
fliould make no addition at any one of the 
four ftages, the number he chofe muft be 
1 1^ as that is the only number ttiat has po 
fr^ftion at either of the diyifions. 

RECREATION XIII, 

T/iirty foldiers hdijif^ dej&tedj fift^H of 
"iJbhom are to bepunijked^ fo tl ptace the 
ffjuhole number in d Hnj^^ tft0t you may 
Jave anyffteeh youpkaje^ andit Jhtillfeem 
to be the e^eSl of chance^ 

THE men muft be placed according to 
the cumbers annexed to the vdweU 
in th0 words of th^ following yerfe : 

Po^jiu-lfe-ani vir-gam ma-ter fe-gi-ni 
4521 I I \ z ^ I \ 
fc-re-bat. 
221 

Tttierefbre you place 4 of tliofe yoii woiild 
fave firft, then 5 of thofe yoii \t^6ifl<l pu- 
nl&i then 2 of tbofe to be fayed) and i 

to 
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$» he puaifiied; and £> on^» Yon then 
fiutct the ring, and beginning with thtf 
firft df the four men you intend to fatvt^ 
you tell 9, and the ninth man is turned 
put to be punifhed. You go oij telling 9 
piore, and the fecond 9 will fall on one you 
ptend to punifh j ajadfo of the rjgft, 

RECREATION XIV, 

fi0me per/on in company having put fl ring; 

privately on one of hisjin^er$ ; to name 

the perfpn^ the hand^ the finger^ and the 

joint y on which it is placed f 

T ET a third perfpn double the number 

J—' of the order in which he Hands who 

)»as the ring, and add 5 to that number ; 

Jhen multiply that fum by 5, and to the 

dto4u£l! add }0. Let him next ad4 i to 

fttt l?ft number if the ring be on the fight 

fcand, ind 2 if on the left, arid multiply 

the whole by ip : to this product he muft 

• You will obfervc that each vowel denotes the 
number that is to be placed, as a i, ^ 2, / 3» &c. 

add 
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add the number of the finger (counting the 
thumb as the firft finger) and multiply the 
wliple again by lo. Let him then add 
the number of the joint j and, laftly, to the 
^vholejoin 35, 

He is then to tell you the amount of the 
whole, from which you are to fubtra^ 
3535, and the remaipder will confift of 
four figures, the firft of which will exprefs 
the rank in which the perfon ftands, the 
fecond the hand (the number i fignifying 
the right hand, and 2 the left), the third 
number the finger, aud the fourth th« 
joint. 

Example. 

Suppofe the perfon who ftands the third 
in order has put the ring upon the fecond 
joint pf the thumb of his left hand ; then 



The 
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The double of the rank of the third ? , 

perfonis $ 

To which add ^ 

Multiply the fum by 5 

55 
To which add 10 

And the number of the left hand 2 

Which being multiplied by 10 

670 
To which add the number of the thumb i 

671 
And multiply again by 10 

6710 

Then add the number of the joint z - 

And laftly the number 3^ 

6747 
From wh ich deducting 3535 

The remainder is 3212 

Of which, as we have faid, the 3 denotes 
the third perfon, the ^ the left h^iid, the 
I the thnmb, and tbelaft 2 the fecond joint. 



OF 
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OF ARITHMETICAL iSilAGIC SQUARESV 

A Magical fquare of this fort confifts d 
** numbers in arithmetic progreilionr 
fo difpofed in parallel and equal ranksy 
th?t the fum of each row, tatlscn eithet 
perpendicularly, hori^ontdlj^ QX diago- 
fially^ is equal ; as in the fccond figure*. 



%T. 


Fig. 2. 


K»turftl fquare. 


Magical fquare. 


A G B 


A B 


* 2 3 4 5 


11 24 7 20 3 


6 7 8 9 JO 


4 12 25 8 16 


Ell 12 13 14 15F 


17 5 13 21 9 


16 17 18 19 20 


10 18 1 1422 


21 22 23 24 25 


23 6 19 2 15 


C H D 


C D 



Any five of the fums in this njagrc fquare 
tak^n in a right line, make 65. You will 
obfervc that the five numbers in the dia- 
gonals AD and BC of the magical (ijuare, 
anfwer to the horizontal and vertical rank* 
E F and GH in the natural fquare; and that 
13 is the central number of both fquares. 

8 '^^ 
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To form a magical fquare, firft tranf^ 
pofe the two ranks in the natural fquare> 
jiift mentioned, to the diagonals of the 
magic fquare ; then place the number i 
tinder the central number 13, and the num- 
ber 2, in the next diagonal downward- 
The number 3 fliould be placed next in 
the fame diagonal line ; but as there is no 
room in the fquare, you are to place it in 
that part it would occupy if another fquare 
were placed under this. For the fame rea- 
fon the number 4, by following the dia- 
gonal diredlion, falling out of the fquare, 
|t is to be put in the part it would hold 
in another fquare, placed by the fide of 
this : you then proceed to the numbers 5 
and 6, ftill defcending j but as the place 
6 ihould hold is already filled, you then 
go back to the next diagonal, and confe- 
quently place the number 6 in the fecond 
cafe under the number 5, fo that there 
may remain an empty cafe between the 
two numbers. The fame method is to be 
taken whenever you find a cafe already 
fille4. You 
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You proceed in this manner to fill all 
the empty cafes in the angle where the 
number 1 5 is placed ; and as there is no 
place for the number 16 in theikme dia- 
gonal defcending, you muft place it in the 
part it would hold in another fquare, and 
continue the fame method till all the ca,fes 
are filled. This method will ferve equally 
for all forts of arithmetic progreffioiis com- 
pofed of odd numbers*; thofe compofed 
of even numbers being too complicate and 
abilrufe for recreations. 

* M. Ozanam, who has wrote very learnedly 
on magical fquares, obferves, that the Egyptians, 
and the Pythagoreans, their difciples, held them iii 
great veneration. They were dedicated by them, 
he fays to the feven planets. Saturn had a fquare 
of nine cafes affigned him ; Jupiter, one of 16 
cafes; Mars, one of 25 ; Venus, 49 ; and Mercury, 
64 cafes : to the Moon they gave a fquare of 8i 
cafes ; and to the Deity, one of a fingle caft, as 
unity can neither be multiplied nor divided, but is 
for ever unchangeable . 
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RECREATION XV. 

Jie feries of numbers from i to 2^ being 
wrote oh that number of cards ^ after you 
have fhuffled them^ to deal them to Jive 
per/ons^ either by twos or threes^ at the 
option of the parties^ and the amount of 
the numbers on each one's cards to be the 
fame. 

TN difpofing thefe cards you muft have 
•*' recourfe to the magical fquare in the 
laft Recreation, and obferve to put the two 
cards that have the numbers 1 1 and 4 at 
top ; thofe cards that have 24 and 1 2 next, 
and fo continue, by 2 and 2^ to the laft 
number of that rank, 1 6, which muft be 
wrote on a card a little wider than the reft. 
You muft follow the fame method with 
the next three numbers 17, 10, 23, and 
fo on to the laft three 9, 22, 15, as is ful- 
ly explained in the following table. 

Vol. I. E Card* 
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Cards. 


Numbers. 


I 

2 


* * ipirft perfon. 


3 

4 


^^ I Second perfon. 
12J 


i 
6 


7 (Third perfon. 
25 i 


7 
8 


[ Fourth perfon. 


9 3} Fifth perfon. 
ID wide card loj ^ 


It 


17] 


12 


10 >Firft perfon. 


13 


23] 


14 


51 


»5 


18 >Second perfon. 


16 


6] 


17 


137 


18 


I >Third perfon. 


^9 


19] 


20 


21" 


21 


14 Fourth perfon. 


22 


2J 


-23 


9] 


24 


22 > Fifth perfon. 


25 


'^ 


The 


cards being thus difpofed, or be- 


coming 


fo by being fliuffled in the man- 


• : .^ 


ner 
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her we fhall explain farther on, when we 
treat of the combination of cards, you 
offer to deal them by twos or threes firft : 
if it be required to deal them by twos firft, 
there is no occafidn to cut them ; but 
if they are to be dealt by threes, they 
muft be cut, that he who cuts them 
may divide the pack exadly in that part 
where the wide card is, and that the fifteen 
cards that were at bottom may be at top, 
Obferve, you muft feel the cards before 
you deal, in order to know if they be cut 
at the wide card ; if not, they muft be cut 
again, or you may cut them yourfelf. 

It is evident by the foregoing table, which 
is formed after the magic fquare, that the 
numbers on each perfon's cards muft ne- 
cefTarily amount to the fame number, fix- 
,ty-five^ 
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RECREATION XVf. 

T0 deal the ^2 cards of the game $/ piquet h 
fourperfonst after you have jhuffied thenty 
and the parties have chofc 'whether you 
fhalldealhy twos or threes j in fuch man- 
ner y that all the cards in each perjbn's 
handfhall be ofthefamefuit, 

FIRST, difpofc the cards in the follow* 
ing order, and obferve that the eighth 
card mvft be a little larger than the reft. 

2 Se"en jo^ Hearts. Firft perfon. 



3 
4 



Eight ( '^P*^^s* Second perfon. 
6 EighT f ^'*"°"^'* Third perfoo. 

8 Knave} ^^"''®* Fourth perfon. 
wide card 

9 King*-^ 

10 Eight (Hearts. Firft perfon. 

11 Nme J 

12 Ace "J 

13 Knave (spades. Second perfon. 

14 Ten J ^ 

15 Ace 
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15 Ace -J 

16 Seven iDiamonds. Third perfon. 

17 Nine J 

18 King -1 

19 Ten iciubs. Fourth perfon* 

20 Nine j 

21 Queen -J 

22 Knave vHearts. Firft perfon, 

23 Ten 3 

24 Queen -J 

25 Nine i Spades. Second perfon. 

26 Seven J 

27 King -^ 

28 Queen V Diamonds. Third perfon. 

29 Ten J 

30 Queen 1 

31 Eight i Clubs. Fourth perfon. 

32 Seven j 

You then follow the lame method as in 
the preceding Recreation : if the cards are 
required to be dealt by twos firft, they are 
not to be cut, but you deal, once two and 
twice three. If they are to be dealt by 
threes firft, they muft be cut at the place 
of the wide card, and then dealt by twice 
;hr^9 ^nd oi)ce two, 

e 3 ^^ 
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OF GEOMETRICAL MAGIC SQUARES. 
^ I ^ H E fame method we have given for 

•*- filling up the cafes or divifions of 
an arithmetic magic fquare, is to be fol- 
lowed in thefe. We fhall confine ourfelves 
here to examples of the three following 
geometric fquares, containing nine divi- 
fions each which are filled up with three 
different progreffions, applicable to the 
following Recreation. 



Fig. 



I. 



Fig. 



Fig- 3- 



16 

8 
256 


512 


A 


32 


128 


2 


64 



24 


76.^ 


6 

192 


1 2 


48 


384 


3 


96 



5^' 
28 

896 


'79 
1 12 


214 
448 


7 


224 



You will obferve, that in every geome- 
tric fquare the produiH: of the numbers in 
each row, whether taken vertically, hori- 
zontally, or diagonally, is conftantly the 
lame^ 
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RECREATION XVII. 

Several different numbers being wrote upon 
cards y to Jhuffle them^ and deal the nsohole^ 
or fart of them^ to three perfons^ infuch 
manner that each one multiplying thenum-- 
bers on his cards together^ the prcduSl of 
each perfons cards jhall be the fame ; anJi 
to repeat the recreation after having Jhuf-^ 
fled the cards afecondtime. 

TT7RITE upon feven-and-twenty cards 

^ ^ the numbers that are in the fore* 

going fquares, and difpofe them in the fol- 

Ipwing order: 

I 16 Firft perfon. 

Z 512 Second perfon. 

3 4 Third perfon. 

4 8 I ft perfon. 

5 32 2d perfon. 

6 128 3d perfon. 

7 256 I ft perfon. 
iJ 2 2d perfon. 
9 wide ^ard 64 3d perfon. 

10 24 1 ft perfon. 

11 768 2d perfon. 
- ?2 6 3d perfop. 

E4 ,3 
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13 
14 

J5 


12 

48 

192 


Firft perfon. 
Second perfon. 
Third perfoq. 


16 

|8 wide 


384 

3 
card 96 


1 ft perfon. 
2d perfon. 
3id perfon. 


19 
20 
■21 


56 


I ft perfon. 
2d perfon. 
3d perfon. 


22 

«3 

24 


28 

448 


ift perfoQ. 
2d perfon* 
3d perfon. 


^5 
26 


896 

7 


ift perfon. 
2d perfon. 



27 wide card 224 3^ perfon. 

You obferve that the 9th, i8th, and 
27th cards are to be wider than the reft, 
that the cards being cut in thofe parts the 
numbers may not be difarranged. It is 
plain likev^ife, from this difpofition of the 
cards, that if they are dealt to three per- 
fons, one by one, or three together^ they 
muft each have one of the ranks of num- 
bers in the magic fquarc. 

la 
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In order to repeat thi« recrcatioia, it is > 
only neceflary to put the cards that 
have been dealt on the top of the pack, 
and in fhuffling the cards take care not to" 
fliuffle the nine bottom cards. The pack 
being then cut at the wide card that is at 
the top of the loweft range of cards, they 
are then placed at top^ and ferve for the 
fecond recreation, which will appear the 
more extraordinary, as the product then 
will not be the fame as before. 

A Recreation of the fame kind may be 
performed with numbers in arithmetic 
progreffion, taken, in like manner, from 
a magical fquare ; and that will be the 
more agreeable, as the numbers on the 
cards will then require to be added only, 
not multiplied. 
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RECREAtlON XVIIF. 

To find the nUtkber of changes that may he 
rung in t^ehe bells. 

T[T apears by the 17th aphorifm, that 

•*• nothing is more lieceflary here, than to 

multiply the numbers from i to 12 conti- 

tiually into each other, in the following 

manner, and the lad pro^udit will be the 

number fought^ 

I 

'2 

6 

?4 

5 

iio 
6 

720 
. 7 



40320 

.^ ? 

362880 

10 

3628800 

II 

39916800 

12 

479>ooi,6oo 
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RECREATION XIX. 

Suppofe the letters of the alphabet to be wrote 
fo fmall that no one of them jhall take up 
more [pace than the hundredth part of a 
fquare inch : to find bow maivf fquan 
yards it would require to write all the 
permutations of the 24 letters in that 
fize. 

T3 Y following the fame method as in the 
laft Recreation, the number of permu- 
tations of the 24 letters will be found 
to be 

62,044,840,173, 323,943,936,000 
Now the inches in a fquare yard being 
1296, that number multiplied by 100 
gives i296oo,whichisthe number of letters 
each fquare yard will contain; therefore if 
we divide62,o44,84o, 1 73,32 3,943,936,000 
by 129600, the quotient, which is 
478,741,050,720,092,160, will be the 
number of yards required, to contain the 
fibove mentioned number of permutations; 

But 
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But as all the 24 lettiers are contained in 
every permutation, It will require a fpace 
24 times as large^ that is 

11,489,785,217,282,111,840. 
Now the number of fquare yards contain- 
ed on the furface of the whole earth is 
but 617,197,435,008,000, therefore it 
would require a furface 18620 times as 
large as that of the earth to write all 
the permutations of the 24 letters in the 
fize above mentioned. 

RECREATION XX. 

To find how many different ways the eldeji 
band at piquet may take in his five cards. 

'np^H E eldeft hand having twelve cards 
•*• dealt him, there remain twenty cards, 
any five of which may be in thofe he 
takes in ; confequently we are here to 
find how many ways five cards may be 
taken out of 20 : therefore by, aphorifm 
16, if we muhiply 20, 19, j8, 17, 16, 
ipto each other, which will make 1860480, 

and 
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apd that number be divided by i, 3> 3f 4» 
5, multiplied into each qther, which make 
120, the quotient, which is 15504, will 
be the number of ways five cards may be 
taken out of 20. From hence it follows, 
that it is 15503 to i, that the eldefthand 
does not take in any five certain cards. 

RECREATION XXL 

To find the nnmber of deals a perfon may 
play at the game of wfnft without ever 
holding the fame cards twice. 

^TpH E number of cards played with at 
•■• whift being 52, and the number 
dealt to each perfon being 13, it follows, 
that by taking the fame method as in the 
laft Recreation, that is, by multiplying 52 
by 51, 50, &c. fo on to 41, which will 
make 3,954,242,643, 9ii,239,68o,ooo,and 
then dividing that fum by i, 2, 3, &c. to 
13, which will make 6,227^020,800, the 
quotient, which is 635,013,559,600, will 
be the number of different ways thirteen 

cards 
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by the eighth rank of the triangle be taken 
28 different ways, which makes56. And the 
laft two fquares, confifting of four parts> 
may each be taken by the fame rank of the 
triangle 'jp times, which makes 140 

To which add the foregoing number 56 
and the number of the different •> 
l<juare& that may be formed of > 196 
the eight triangles, will be 3 

RECREATION XXIV. 

A man has 12 different farts of flowers^ 
and a large number of each fort. He is 
defirousoffetting them in beds or fiourifhes^ 
in his parterre. Six flowers infofne^ 7 in 
others^ and 8 in others \ foasto have the 
great efl ^oariety pofjible \ the flowers in 
no two beds to be the fame. To find how 
many beds he mufl have. 

ir npiHE combinations of 6 in 12! 
J. by the laft rank of the tri- f 924 
angles, ate J 

2. The combinations of 7 in 12, are 792 

3. The combinations of 8 in. 12, are 495 
Therefore the number of beds 7 

muft be \ 
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kECREATION XXV- 

^ find the number of chances that may k^ 
thrown on two dice. 

\ S each die has 6 faces, and as every 
•^ ^ face of one die may be combined 
With ail the faces of the other, it followsi 
that 6 muhiplied by 6, that is 36, will 
be the number of all the chances : as is 
ialfo evident from the followiiig table* 



Points. 



3 
4 

10 ' 
ii 

121 



Numb, of 
chances* 



Numb* of 
points* 



I-I 












I 




2 


1.1 


1:2 




2 




6 


1-* 


3-i 


'•3 




3 




12 


4,1 


1.4 


3-2 


2 1 




4 




20 


l^ 


S-' 


1-5 


4'' 


i-4 




5 




30 


6.1 


1.6 


5.2 


i5i 


4-3 


3-4 


6 




42 


4.4 


6.2 


2.6 


S3 


3-5 




5 




40 


6.3 


3-6 


5-* 


4-5 




4 




36 


1*5 


6.4 


^;6 




3 




30 


6.5 


5-6 




2 




22 


6;6 




I 




12 














36 




2Si 



It appears by this table, i. That the 
number of chaiicefs for each point con- 
tinually encreafes to the point of feven, 
F 2 and 
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and then continually decreafes till 12 : 
therefore if two points are propofed to be 
thrown, the equality, or the advantage 
of one over the other, is clearly vifible *. 
2, The whole number of chances on the 
dice being 252, if that number be di- 
vided by 36, the number of different 
throws on the dice, the quotient is 7: 
it follows therefore, that at every throw 
there is an equal chance of bringing fcven 
points. 3. As there are 36 chances on 
the dice, and only 6 of them doublets, 
it is 5 to I, at any one throw, againft 
throwing a doublet. 

By the fame method the number of 
chances upon any number of dice may be 
found : for if 36 be multiplied by 6, that 

♦ It is cafy from hence to determine whether a 
bet propofed at hazard, or any other game with 
the dice, be advantageous or not ; if the dice be 
true : which, by the way, is rarely the cafe for any 
long time together, as it is fo eafy for thofe that are 
poflefled of a dexterity of hand to change the true 
dice for falfe. 

produA 
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produd, which is 2 1 6, will be the chances 
on 3 dice ; and if that number be mul- 
tiplied by 6, the produd will be the 
chances on 4 dice^ &c. 

RECREATION XXVL 

To difcover the number of points on 3 cards^ 
placed under three different parcels of 
cards. 

YOU are firft to agree that the ace fhall 
tell eleven, the pidurcd cards ten 
each, and the others according to their 
number of points ; as at the game of pi- 
quet. Then propofe to any one to choofe 
3 cards, and over each of them to put as 
many cards as will make the number of 
the points of that card 1 5. Suppofe, for 
example, he choofe a 7, a 10, and an 
ace : then over the 7 he muft place eight 
cards : over the 1 o, five cards, and over 
the ace, four. Take the remainder of the 
cards, and feeming to look for fome card 
among them, tell how many there are, 
F3 and 
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and adding 1 6 to that number ^ you wil| 
have the number of points oii the three 
cards. As in this inftance, where there 
will remain 12 cards, if you add 16 tQ 
that number it will make 28, which 
Ts the number of points on the three 
cards *. 

RECREATION XXVIL 

mie ten duplicates. 

TAK-E twenty cards, and after any 
one has fhuffled them, lay them down 
by pairs on the board, without looking at 
them. Then defire feveral perfons to 
look each of them at diflFerent pairs, 
and remember what cards compofe them. 
You then take iip all the cards, in the 
order they lay, and place them again on 
the table, accoi-ding to the order of the 
letters in the following words. 

* If this Recreation be performed with a pack of 
qtiadrille cards, the number added to the remaining 
cards muft be'efght. 

MU 
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M U T U S 
12345 
D E D I T 
67 8 9 10 
N O M E N 
II 12 13 14 15 

c p C I s* 

16 17 18 19 20 

Now you will obferve that thefe words 
contain ten letters repeated, or ten pair 
of letters. Therefore you alk each per- 
fon which row, or rows, the cards he 
looked at are in ; if he fay they are in the 
firft row, you know that they muft be the 
fecond and fourth : if in the fecond and 
fourth rows, they muft be the ninth and 
nineteenth, and fo of the reft. 

♦ Thefe words convey no meaning. The laft 
word is fometimes wrote Goecis ; but that being no 
Latin word, can make no fenfe with the others. 
If, indeed, it was Csecis, a fort of fenfe might 
be made out : but then the a would by no means 
anfwer the-^ in Nomen, as it muft do to perform 
the Recreation. 

F4 RE- 
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RECREATION XXVIIL 

To name the number (^ cards that a perfon 
Jhall take out of the pack. 

TO perform this Recreation you muft 
fo difpofe a piquet pack of cards, that 
you can eafily remember the order in 
which they are placed. Suppofe, for ex- 
ample, that they are placed according to 
the words in the followiag line ; 
Seven aces,e]ght kings, nine queens, and ten knaves* 
And that every card be of a different fuit, 
following each other in this order ; fpades, 
clubs, hearts, and diamonds. Then the 
eight firft cards will be the feven of 
fpades, ace of clubs, eight of hearts, king 
of diamonds, nine of fpades, queen of 
clubs, ten of hearts, and knave of dia- 
monds J and fo of the reft*. 

* This Recreation may be farther diverfified, 
by placing the cards in fuch manner, by the table 
for thirty-two numbers, that after they have beeq 
fliuffled once pr twice, they may come into the 
^boye orders 
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You fhow that the cards are placed pro- 
mifcuoufly, and then offer them with the 
backs upward, to any one, that he may 
draw what quantity he pleafe : which 
when he has done, you dexteroufly look 
at the card that precedes, and that which 
follows thofe he has taken. After he has 
well regarded the cards, you take them 
from him, and putting them into diffe- 
rent parts of the pack, fhuffle them, or 
give them to him to fhuiHe. During 
which you recoUedl, by the foregoing 
linei all the cards he took out : and as 
you lay them down, one by one, you 
name each card« 

This is a pleafing Recreation for thofe 
that have a good memory ; they that have 
not, fhould never attempt it. 



RECRE. 
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RECREATION XXIX. 

A century of different names being wrote 
on the cardsy to tell the particular name 
which any per/on has thought on *. 

ON ten cards write a hundred different 
names, obferring only, that the laft 
name on each card begin with one of the 
letters of the word, INDROMACUS, 
which letters, in the order they Hand 
anfwer to the numbers i, 2, 3, &c. tQ 
10. On ten other cards write the faijie 
names, with this reftridion, that the firft 
name on every card muft be taken from 
the firft of the other cards, whofe laft 
name begins with I: the fecond name 
muft be taken from that whofe laJft naijoie 
begins with N : and fo of the reft. Then 
let any one chofe a card out of the firft 
ten, and after he has fixed on a name 

* This is called the Impenetrable Secret ; 
though it is one of the mod eafy Recreations with 
the cards. 

give 
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give it you again, when you carefully 
pote the laft name, by which you know 
the number of that card. You then take 
the other ten cards, and after fliuffling 
them, (how them to. the perfon one by 
one, and alk if he fee the name he chofe, 
and whea he fays he does, you look to 
that name which is the fame in number 
from the top, with the number of the 
card he took from the other parcel, and 
that will be the name he fixed on. As 
for exarpple, fuppofe he took out the 
card that had the word Daphnis at the 
bottom, which is the third card, and that 
lie fixed on the name Galatea, then that 
word will neceflarily be the third on the 
Other card. 



Order 
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Order of the words 

Firfi Card Second 

Celadon Pomona 

Andromeda Omphalus 

Silenus Ariadne 

Acis Lifis 

Eglea Flora 

Sirincus Danae 

Thyrfis Alcandcr 

Polyphemus Tirefias 

Proteus IfToria 

Jafon NarcifTus 

Fifth Sixth 

Latona Icarus 

Hilas Clitander 

Thifbe Alcinous 

Diana Endimion 

Palaemon Alcidon 

Hebe Iphis 

Sappho Achelous 

AdeoQ Philomela 

Medufa Cephalus 

Orpheus Mirtilus 

Ninth 

Hipolitus Efon 

Corilas Califtus 

Procris Arachne 

Caparifla Piruf 

Aretbufus Vertumnus 



on thefrfi ten cards. 

^hird Fourth 

Deucalion Licas 

Hefiona Calypfo 

Galatea Medea 

Thetis Adonis 

Atys Ceres 

Palamedes Caflandra 

Melibaeus Pales 

Orion Menelaus 

Nifus Glaucus 

Daphnis Ropbelina 

Seventh Eighth . 

Ganymede Lcander 

Ariftea Peleus 

Hyacinthus Califta 

Circe Cadmus 

Mopfa Pfyche 

Piramus Semcle 

Philemon Ipbigenia 

Aftrea Silvia 

Pelias Alpheus 

Adrianus Coridon 

Dryope Ifander 

NeflTus Ifidora 

PhiloSetes Melicerte 

Marfias Riblis 

Licas Silvander 

I Order 



RECREATIONS- 77 



Order of the words 

Firft card Second 

Celadon Andromeda 

Pomona Omphilus 

Deucalion Hefiona 

Licas Calypfo 

Latona Hilas 

Icarus Clitander 

Ganymede Ariftea 

Leander Peleus 

Hypolitus Corilas 

Dryope Ncffus 

Fifth Sixth 

Eglea Sirineus 

Flor4 Danae 

Atys Palamedes 

Ceres Caflfandra 

Palaemon Hebe 

Alcidon Iphis 

Mopfa Piramus 

Pfyche Semele 

Arethufus Efon 

Licas Ifander 

Ninth 

Proteus : Cephalus 

IflToria Pel las 

Nifus Alpheus 

Giaucus Pirus 

Medufa Ri^ilis 



on the lafi ten cards. 

"Third Fourth 

Silenus Acis 

Ariadne Lifis 

Galatea Thetis 

Medea Adonis 
Thi(be ' Diana 

Alcinous Endimion 
Hiacinthus Circe 

Califta Cadmus 

Procris Caparifla 

Philo£tetes Marfias 

Seventh Eighth 

Thyrfis Polyphemus 

Alcander Tirefias 

Melibaeus Orion 

Pales Menelaus 

Sappho AiSeon 

Archelous Philomela 

Philemon Aftrea 

Iphigenia Silvia 

Califtus Arachne 

Ifidora Melicerte^ 

Tenth 

Jafon Myrtiltts 

Narciflus Adrianus 

Daphtiis Corydon 

Rophelina Vertumnus 

Orpheus Silvander 
Inftead 
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Infte^d of ten cards, there may be 
twenty to each parfeel, by addittg dupli- 
cates to each card ,^ which will make thd 
Recreation appear the more myfterious, 
and will not at all embarrafs4t, as yoii 
have nothing to remember but the lall 
rf* name on each card. Or inftead of names^ 
you may write qtieftions on one of the par- 
cels, and anfwers on the other. 

OF THE COMBINAtlONS OF THE CARDS. 

THE tables we here give are the bafid 
of many recreations, as well on num- 
bers, letters, and other fubje£l:s, as on the 
cards ; and the efFedt here produced by them 
is the more furprifirig, as that whifchfhould 
feem to prevent any collufion, that is, the 
fhuffling of the cards, is, on the contrary^ 
th€ caufe from whence it piroceeds; 

It is a rhjitter of IndifFereiice what num- 
bers are made ufe of in forming thefe ta- 
bles. We ihall here confine ourfelves to 
fuch as are applicable to the fubfequeat 

Recre- 
4 
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Rccteitions. Any one may conftruft them 
in fuch manner as is agreeable to the pur- 
pofes he intends they ihall anfwer. 

To make them, for exampk, correfpond 
to the nine digits and a cypher, there muil 
be ten cards, and at the top of niSfetrf them 
muft be wrote one of the digits,^ and on 
the tenth a cypher. Thefe carjds muft be 
placed upon each other in the regular or- 
der, the number i being on the firft, and 
the cypher at bottom. You then take the 
cards in your left hand, as is commonly 
done in fhuffling, and taking off the two 
top cards, i and 2, you place the two fol- 
lowing, 3 and 4, upon them ; and under 
fhofe four cards the three following 5, 6, 
lad 7 : at the top you put the cards 8 and 
9,>:;^and at the bottom tl\p card marked o. 
Coijftantly placing in fucceffion 2 at top 
and 3 at bottom, and (hey will then be in 
the following order : 

8.9..3-4,%i,2...5.'6*7^«o 



If 
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If you fhuffle them a fecond time, in ^c 
fame manner, they will then ftand in this 
order : 

Thus, at every new Ihuffle, they will 
have a different order, as is expreffed in 
the following lines : 

1 fhuffle 8.9»3.4, 1.2. 5.6.7.0 

2 6.7.3.4.8.9.1.2.5.0 

3 2.5.3. 4..6.7.8. 9.1.0 

4 9.1.3.4.2.5.6.7.8.0 

5 7.8.3.4.9.1.2.5.6.0 

6 5.6.3.4.7.8.9.1.2.0 

7 1.2.3.4.5.6.7.8.9.0 

It is a remarkable property of this num- 
ber, that the cards return to the order in 
which they were firft placed, after a num- 
ber of fliuffles, which added to the num- 
ber of columns that never change the order, 
is equal to the number of cards. Thus 
the number of fliuffles is 7, and the num- 
ber of columns in which the cards marked 
3, 4, &c. never change their places is 3, 
which are equal to 10, the number of the 

cards. 
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cards. This property is not commoii to 
all numbers ; the cards fometimes return- 
ing to the firft order in lefs number, and 
fometimes in a greater number of fhuffles 
than that of the cards. 

Though the cards are here diredcd to 
be (hufBed by twos or threes only, yet ta- 
bles may be conftrudted with equal facility 
for Ihuffling them by 2 and i , 3 and 4, or 
any other number whatever; obferving 
that the fewer cards are taken together the 
lefs liable you will be to err. 

Note, Before you venture to perform 
thefe Recreations, you Ihould accuftom 
yourfelf to fhufHe the cards exadtly and 
readily s which will be eafily attained by 
pradice. 



Vol.1. G . TABLES 
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TABLES OF COMBINATIONS, 

CoaOitvtGted on the foregoing principles. 

TABLE I.* 

FOR TEN NUMBERS. 

Order before fhuffling. After xft fhnffle. After the ad. After the }d. 



X 


8 


6 


2 


2 


9 


7 


5 


3 


3 


3 


3 


4 


4 


4 


4 


5 


I 


8 


6 


6 


2 


9 


7 


7 


5 


I 


8 


8 


6 


2 


9 


9 


7 


5 


I 


o 


o 


o 


o 



* Thefe tables and the following Recreations at 
piquet, except the 36ch, appear to have been com- 
pofed by Mr. Guyot. 



TABLE 
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TABLE II. 
FOR TWENTY FOUR NUMBERS. 

Order before fluifling. AfiEer ift fhufflle. After the ad. After the 3I. 



I 


23 


21 


17 


4 


24 


22 


;»o 


3 


18 


12 


a 


4 


19 


IS 


7 


5 


»3 


5 


13 


6 


H 


6 


«4 


7 


8 


9 


3 


8 . 


9 


3 


18 


9 


3 


18 


12 


10 


4 


19 


*S 


II 


I 


23 


2t 


12 


2 


24 


22 


13 


5 


13 


5 


1+ 


6 


J4 


6 


>S 


7 


8 


9 


16 


10 


4 


19 


J? 


II 


X 


23 


18 


J2 


2 


24 


19 


IS 


7 


8 


20 


16 


10 


4 


21 


17 


II 


I 


22 


20 


16 


10 


23 


21 


17 


II 


24 


22 


20 


z6 



G 2 TABLE 
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TABLE IIL 

FOR TWENTY SEVEN NUMBERS. 

Order before (bUBing, After iftfliaffle. After the id. After the 3d. 



z 


23 


21 


>7 


2 


24 


22 


20 


3 


18 


12 


2 


4 


19 


»S 


7 


5 


>3 


5 


«3 


6 


14 


6 


H 


7 


8 


9 


r; 


8 


9 


3 


li 


.9 


3 


18 


12 


10 


4 


19 


16 


11 


I 


23 


21 


12 


2 


24 


22 


13 


5 


»3 


5 


14 


6 


14 


6 


S5 


7 


8 


9 


16 


10 


4 


19 


17 


II 


I 


23 


j8 


t2 


2 


24 


>9 


IS 


7 


8 


20 


16 


10 


4 


21 


17 


II 


I 


22 


20 


16 


10 


as 


21 


17 


II 


24 


22 


20 


16 


«5 


25 


25 


*l 


26 


26 


26 


26 


27 


27 


27 


27 



TABLE 
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T A B L E IV. 

FOR THIRTY TWO NUMBERS. 

Qrder before fliuffling. After lil ihuffle* After the od. After the 3d. 

I a8 26 2Z 

a 29 27 25 

3 23 17 7 

4 24 20 12 

5 18* 10 9 

6 19 II 3 

7 13 I 28 

8 14 t 29 

9 8 14 2 

10 9 8 14 

11 3 23 17 

12 4 24 20 

13 I 28 26 

14 2 29 27 

15 5 18 10 

16 19 II 

17 7 13 I 

18 10 9 9 

19 II 3 23 

20 12 4 24 

21 15 S 18 

22 16 6 19 

23 J7 7 13 

24 20 12 , 4 

25 21 15 5 

26 22 16 6 



:i 



27 25 21 

28 26 22 

29 27 25 21 

30 30 30 3^ 

31 31 31 3^ 

32 32 32 32 

G 3 RE- 
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RECREATION XXX. 

Several letters that emtain no meanings 
being wrote upon cardsj to make them^ 
after they have been twice Jhuffied^ give 
0in anjwer to a quejiion that Jhall be fro^ 
pofed\ as for example^ What is love ? 

T ET 24 letters be wrote on as many 
^^ cards, which, after they have been 
twice fhuffled, fliallgive the following an- 

fwcr : 

» 

A dream of joy that f con is over. 

Firft, write one of the letters in thatline 
on each of the cardsf. Then write the an- 
fwer on a paper, and affign one of the 24 
firft numbers to each card, in the follow- 
ing order : 

A DREAM OFJOYTHAT 
I 23456 78 91011 1213 14 15 

SOON ISOMER.' 

16 1718 19 20 21 22 23 24 

f Thefe letters fhould be wrote in capitals on 
one of the corners of each card, that the words 
inay be eafily legible whejfi the cards are fpread open . 

Next, 
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Next, write on another paper a line of 
numbers, from i to 24, and looking in 
the table for 24 combinations you will fee 
that the firft number after the fecond fhuf- 
fle is 21, therefore the card that has the 
firft letter of the anfwer, which is A, muft 
be placed againft that number in the line 
of numbers you have juft made* In like 
manner the number 22 being the fecond 
of the fame column, indicates, that the card 
which anfwers to the fecond letter, D, of 
the anfwer, muft be placed againft that 
number : and fo of the reft. The cards 
will then ftand in the following order : 

123456789 1011121314151617 
OOFSAMNTO I S RHA E O'E 

18 19 20 21 22 23 24 
J O R A D Y T 

From whence it follows that after thelie 
cards have been twice fhulBed, they muft 

* For the fame reafon if you would have the an- 
fwer after one fhuffle, the cards muft be placed ac- 
cording to the firft column of the table ; or if after , 
|:hrep ihu^es, according to the third column. 

G 4 infal- 
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infallibly ftand in the order of ^the letters 
in the anfwer. 

Obferve i. You Ihould have feveral 
queftions, with their anfwers, confifting 
of 24 letters, wrote on cards : thefe cards 
ihould be put in cafes, and numbered, that 
you may know to which queftion each an-., 
fwer belongs. You then prefent the ques- 
tions ; and when any one of them is chofe, 
you pull out the cafe that contains the an- 
fwer, and (hewing that the letters wrote on 
them makenofenfe, you then fhuffle them, 
and the anfwer becomes obvious. 

2. To make this Recreation the morq 
extraordinary, you may have three cards, 
on each of which an anfwer is wrote ; one 
of which cards muft he a little wider, ^nd 
another a little longer, than the others. 
You give thefe three cards to any one, and 
when he was privately chofe one of them 
he gives you the other two, which you 
put into your pocket without looking at 

thenii 
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them, having difcovered by feeling which 
he has chofe. You then pull out the cafe 
that contains the cards that anfwer to his 
queftion, and perform as before. 

3. You may alfo contrive to have a 
long card at the bottom, after the fecond 
fhuiHe. The cards may be then cut fe- 
veral times, till you perceive by the toUch 
that the long card is at bottom, and then 
give the anfwer ; for the repeated cuttings, 
however often, will make no alteration in 
the order of the cards. 

The fecond of thefe obfervations is ap- 
plicable to fome of the fubfequent Recrea- 
tions, and the third may be pradlifed in 
almoft all experiments with the cards. You 
Ihould take care to put up the cards as 
foon as the anfwer has been fhewn : fo 
that if any one Ihould defire the Recrea- 
tion to be repeated, you may offer another 
queftion, and pull out thofe cards that con- 
tain the anfwer. 

Though 
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Though this Recreation cannot fail of 
exciting at all times pleafure and fur- 
prize, yet it muft be owned that a great 
part 6f the applaufe it receives arifes from 
the addrefs with which it is performed. 

RECREATION XXXL ^ 

J'be twenty-four letters of the alphabet be^ 
ing wrote upon fo many cards ^ to jhuffle 
them^ and pronounce the letters Jhall then 
he in their natural order , but that not 
fucceedingy to fniffe them a fecond time^ 
and thenjloew them in proper order. 



w 



RITE the 24 letters on the cards \n 
the following order : 

12-^456789 10 II 12 
RSHQEFTPGU X C 

\% 14 15 36 17 18 19 ?02£22 25 24. 

NO D Y Z IK &AB L M 

The cards being difpofed in this man- 
ner, fliew them upon the table, that it 
Hiay appear they are promifcuoufly mark- 
ed. 
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cd. Then ftiuffle and lay them again on 
the table, pronouncing that they will be 
therf in alphabetical order. Appear to be 
furprifed that you have failed ; take them 
up again and give them a fecond fhufHe, 
and then counting them down on the ta- 
ble they will all be in their natural order. 

^ RECREATION XXXIL 

Several letters being wrote promifcuoujly up^ 

on 2^ cards J after they have been once 

Jhuffied^ to find in a part of them a quef- 

tion ; and th^n Jhuffiing the remainder a 

fmmd time 9 to Jhew the anfwer. 

SUPPOSE the queftion to be. What is 
each Briton s boajl? and the anfwer, 
His liberty j which taken together contain 
32 letters. 

After you have wrote thofe letters on 
32 cards, write on a paper the words his 

liberty^ 
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liberty^ and annex to the letters the firft 
ten numbers thus : 

HIS LIBERTY 

123 456789 10 

Then have recourfe to the table of com- 
binations for ten^numbers, and apply the 
rcfpedive numbers to them in the fame 
manner as in the 30th Recreation, taking 
the firft column, as thefe are to be fhuf- 
fled only once, according to that order. 

12 *? 45678910 
IBS LERTHIY. 

This is the order in which thefe cards 
muft ftand after the whole number 32 has^ 
been once fhuffled, fo that after a fecond 
fliuffle they may ftand in their proper or- 
der. Next difpofe the whole number of 
letters according to the firft column for 32 
letters : the laft ten are to be here placed in 
the order above ; as follows, 

WHAT IS EACH B R I T O N'S 
I 2 3 4 56 7 8 910 II 12 13 14 15 16 17 
BOAST? 

18 19 20 21 22 

I B S' L E R T H I Y 

23 24 25 26 27 28 29 3031 32 
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Therefore, by the firft column of the 
table, they will next (land thus : 
123456 78910111213141516 
ITBRONSCHB O A E A S T long card 

17 18 19 20 21 22 23 24 25 26 27 28 29 3031 32 
I I S B S L I BERTWHHI Y 

You muft obferve that the card here 
placed the i6th in order, being the laft of 
the queftion, is a long card ; that you may 
cut them, or have them cut, after the firft 
ihufBe, at that part, and by that means fe- 
parate them from the other ten cards that 
contain the anfwer. 

Your cards being thus difpofed, you 
fhow that they make no meaning ; then 
fhuflfle them once, and cutting them at the 
long card, you give the firft part to any 
one, who reads the queftion, but can find 
no anfwer in the others, which you open 
before him ; you then fliuffle them a fe- 
cond time, and fliow the anfwer as above. 



R E C R E. 



94 RATIONAL 



RECREATION X3tXiir. 

To write 32 letters on fo many cards^ then 
Jhttffie and deal them by twos ta two 
per/ons, in fuch manner, that the curds 
of one Jhall contain a quejiion, and thofe 
of the other, ananfwer. 

SUPPOSE thequcftiontobe,7jw/^»^ 
certain ? and the anfwer, Tes, dtf' 

apointment. 

Over the letters of this queftion and an- 
fwer write the following numbers, which 
correfpond to the order in which the cards 
are to be dealt by two and two. 

ISNOTHING CERTAIN 

31 32 27 28 23 24 19 20 15 16 1 1 12 7 8 3 4 

YES, DISAPOINTMENT 

293025 262122171813149105 612 

Then have recourfe to the firft column 
of the table for 32 numbers, and dit 

3 P^f^ 
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pofe thefe 32 cards in the following order, 
by that column, 

1234 5 6 7 8 9 10 II 12 13 14 15 16 
OIERGCANTPINTAI S 

17 18 19 20 21 22 23 24 252627 28 20 3031 32 
TMEH SD I NNOYNTE IS 

The cards being thus difpofed, fhuffle 
them once, and deal them 2 and 2 ; whea 
one of the parties will neceffarily have the 
queftion, and the other the anfwen 

Inftead of letters you may write words 
upon the 32 cards, 16 of which may con- 
tain a queftion, and the remainder the an- 
fwer ; or what other matter you pleafe* If 
there be found difficulty in accommodating 
the words to the number of cards, there 
may be two or more letters or fyllables 
wrote upon one card. 



RECRE- 



96 RATIONAL 

RECREATION XXXIV, 

^be Five Beatitudes 

rip HE five bleffings we will fuppofe to 
•••be, I. Science, 2. Courage, 3, Health, 
4. Riches, and 5. Virtue. Thefe are to be 
found upon cards that you deal, one by 
one, to five perfons. Firft write the let- 
ters of thefe words fucceflively, in the or- 
der they ftand, and then add the numbers 
here annexed to them. 

SCIENCE COURAGE 

31 26 21 16 II 6 I 32 27 22 17 12 72 

HEALTH RICHES 

28 23 18 13 8 3 29 24 19 14 9 4 

VI RTUE 

30 25 20 15 10 5 

Then range them in order agreeable to the 

firft column of the table for 32 nximbers, 

as in the laft Recreation. Thus. 

15^3456789 10111213141516 
LHNATEREUACRGTIU 

17 18 19 20 21 22 2-^ 2425 26 27 28 29 30 31 32 

EEC I ICHSOHREEVSC 

Next, 
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Next, take a pack of cards, and write 
on the four firft the word Science ; on the 
four next the word Courage ; and fo of 
the reft. 

Matters being thus prepared, you fhow 
that the cards on which the letters are 
wrote convey no meaning. Then take the 
pack on which the words are wrote, and 
fpreading open the firft four cards, with 
their backs upward, you defirethe firft per^ 
fon to choofe one. Then clofe thofe cards 
and fpread the next four to the fecond per- 
fon ; and fo to all the five : telling them 
to hold up their cards left you ftiould have 
a confederate in the room. 

You then fhuflfle the cards and deal them 
. one by one, in the common order, beginning 
with the perfon who chofe the firft card, 
and each one will find in his hand the 
fame word as is wrote on his card. You 
will obferve, that after the fixth round of 
dealing, there will be two cards left, which 
Vol. !• H yqu 
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you give to the firft and fecond perfooty as 
their words contain a letter moie than the 
others. 

RECREATION XXXV. 

^be cards of the game of piquet being mixed 
togetbery after Jhuffiing them^ to brings 
by cutting thern^ all the cards of each 
Jkit together 

' 1^ H E order m which the cards muft be 
-*- pkced to produce the efFedt dcfired, 
Being eftablHhed on the fame ptinci|)le 
as that explained in the 31ft Recrc^ 
ation, except that the fliufBing is here 
to be repeated three times, we think it 
will be fufficient to give the order in 
which they are to be placed before the firft 
fliuffle. 



erder 
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Order of the Cards* 

* ^^^ ?clnh£ ^7 King clubs 

«KtiftTe^^^^* 18 Ten ij^^.^^^ 

3 Eight ljjjjjjj^^3 19 Ninfi J 

4 Seven J *^°"^ * ao Seven clubs 
wide card 

^ Ten clubs 2 1 Ace diamonds 

6 Eight i|* , 22 Knave fpades 

7 Seven J^P*^^^ a^ Queen hearts 
wide card 

24 Knave hearts 

.. J 2c Ace fpades 
• diamonds 2 rr- 1. ^ 

26 King diamonds 

27 Nine clubs 



8 Ten ^ 

9 Nine 

10 Queen 

1 1 Knave - 



12 Queen clubs 28 Ace 1, 

^SE^g^M hearts 29 King I ^^^"^^^ 

14 Seven i 30 Eight clubs 
wide card 



You then ihuffle the cafds^ and cutting 
At the wide card» which will be the feven 
of hearts, you lay the eight cards that are 
cut, which will be the fuit of hearts, down 
on the table* Then fliuffling the remain- 
ing cards a fecond time, you cut at the 
H 2 fecond 
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fecond wide card, which will be the fevea 
of fpades, and lay, in like manner, the 
eight fpades down on the table. You 
fhuffle the cards a third time, and offer- 
ing them to any one to cut, he will natu- 
rally cut them at the wide card*, which is 
the feven of diamonds, and confequently 
divide the remaining cards into two equal 
parts, one of which will be diamonds and 
the other clubs. 

RECREATION XXXVI. 

l^he cards at piquet being all mixed together^ 
to divide the pack into two unequal parts^ 
and name the number of points contained 
in each part. 

XT OU are firft to agree that each king, 

•■• queen, and knave fhall count, as ufual, 

10, the ace i, and the other cards ac- 

* You muft take particular notice whether 
they be cut at the wide card, and if they are not, 
you muft have them cut, or cut them again your- 
felf. • 

cording 
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cording to the number of the points. 
Then difpofe the cards, by the table for 32 
numbers, in the following order, and ob- 
ferve that the laft card of the firft divifion 
muft be a wide card. 



Order of the cards befote Jhuffling. 



1 Seven hearts 

2 Nine clubs 

3 Eight hearts 
. 4 Eight "j 

5 Knave J-fpades 

6 Ten J 

I ^n dubs 

9 Ace hearts 
wide card 

10 Nine hearts 

1 1 Queen fpades 

12 Knave clubs 

13 Ten diaftiondS' 

14 Ten 1 

15 King [hearts 



17 Nine diamonds 

18 Ace fpades 

19 Ten clubs 

20 Knave -J 

21 Eight [diamonds 

22 King J 

23 Seven fpades 

24 Seven } ,• , 
^ r\ (diamonds 

25 Queen ^ 



r6Qu( 



ueen 



26 Knave hearts 

27 King clubs 

28 Nine ? /• J 

29 King 5 ^P^^' 

30 Ace diamonds 
?i Seven ? \ , 

32 Eight i^^"^* 



es 



You then fliufflle them carefully, ac- 
cording to the method before defcribed, 
and they will (land in the following ordej . 
' • ' , ^3 Cards 
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Cards. 



Numbers. Cards. 




Spades 



9 

7 

7 

I 

1* 



Numb6rf« 
Brought up 34 

6 Ten clubs lo 

7 Ten diamonds lo 

8 Ten hearts lo 

9 Ace clubs I 
1 Ace hear t8( wide card) I 

Total "66 

Brought up loi 



4 Seven' diamonds 

5 Ace fpades 

• Carried up 

a Eight beans 

12 Eight fpades 

13 Seven hearts 

14 Nine clubs 

17 Queen clubs 

18 Nine hearts 

19 Queen fpades 

20 Knave clubs 

21 King hearl; 

Carried up 101 
When the cardft are fey fhufflbg dif- 
pofed in this order, you cut them at the 
wide card, aud pronounce that the cards 
you have Cut off contaiti £6 points, and 
confequently the remaining part 194. 
This Recreation excites a good degree 
^f admiration^ but the applying of thefe 
cards to the next Recreation produce? a 
much greater. 



8 


32 Que«n 


beans 


10 


8 


23 Nine ^ 




9 


7 


24 Knave 




10 


9 


2$ ^'gbt 


>Oianondi 


8 


iQ 


26 King 




10 


la 


27 QiieenJ 


10 


10 


28 Knave hearts 


10 


9 


29 King clubs 


16 


10 


30 Ace Diamonds 


I 


10 

ID 

101 


31 Seven 1 

32 Eight i 


Clubs 
Total" 


7 
8 

m 
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RECREATION XXXVIL 

The inconceivable repiqueK 

XTTHKN you would perform this Rt- 
^ ^ creation with the cards ufed in the 
laft, you muft obferve not to diforder the 
firft ten cards in laying them down on the 
table. Putting thofe cards together, in their 
proper order, therefore, you fhuffle them a 
fecond time in the lame manner, and offer 
them to anyone to cut, obferving carefully 
if he cut them at the wide card, which will 
be the ace of hearts^and willthen be attop; 
if not, you muft make him, under fome 
pretence or other, cut them till it is ; and 
the cards will then be ranged in fuch order 
that you will repique the perfon againft 
whom you play, though you let him choofe 
(even after he has cut) in what fuit you 
ihall make the repique. 

* This manceuvre of piquet was invented by the 
the Countefs of L— (a French lady) and communi- 
cated by her to M. Guyot. 

H 4 Onkr 
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Order of the cards after tbey have been 
Jhuffled and cut. 



1 Eight hearts 

2 Eight 1 

3 Knave Mpades 

4 Ten J 

5 Queen 7 J ^^ 

6 Knave J^*^°^ 

7 King .J. 

8 Queen r^^^^^ 

9 Eight " 

10 King 

11 Queen 

12 Ace 

13 Seven j j^ 

14 Eight i^^""^^ 

15 Knave hearts 

16 King clubs 



> diamonds 



17 Nine 1 ,. . 
i§ Knave }''"""°»''» 

19 Nine hearts 

20 Queen fpades 

21 Seven hearts 

22 Nine clubs 

23 Ten hearts 

24 Ace clubs 

25 Seven fpades 

26 Seven diamonds 

27 Ninei 

28 King > fpades 

29 Ace J 1 

30 Ten clubs 

31 Tendiamonda 

32 Ace hearts 
(wide card) 



The cards being thus difpofed, you afk 
your adverfary in what fuit you fliall f e- 
pique him. If he fay in clubs or diamonds, 
you muft deal the cards by threes, and 
the hands will be as follows, 



Elder 
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. Elder. 
Hearts, king 
*■ ■ queen 

»■ ' — i knave 
' nine 

— — — eight 
■ feven 



Spades,- queen 
■ — knave 
. eight 

Diamonds, eight 
Clubs, eight 
■■ feven 



Younger. 
Clubs, ace 

king 

' queen 

■ knave 

■ nine 

Diamonds, ace 

•— king 

• queen 

— — knave 

nine 

Spades, ten 
Hearts, teij 



Rentree, or take in, Rentree of the 



of the elder. 

Seven fpades 
Seven diamonds 
Nine] 

King i fpades 
Ace j 



younger. 

Ten clubs 
Ten diamonds 
Ace hearts 



If he againft whom you play, who is 
fuppofed to be elder hand, has named 
clubs for the repique, and has taken in 
five cards, you muft then lay out the 
queen, knave, and nine of diamonds^ and 

you 
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you will have, with the threis cards you 
take in, a fixiem major in clubs,and quat- 
orze tens. If he leave one* or two cards, 
you mud difcard all the diamonds. 

If he require to be repiqucd in dia- 
monds, then difcard the queen, knave, and 
nine of clubs ; or all the clubs if he leave 
two cards ; and you will then have a hand 
of the fame ftrength as before^ 

Note, If the adverfary (hould difcard 
five of his hearts, you will not repique 
him, as he will then have a fepticm in 
fpades : or if he only take one card : but 
neither of thefe any one can do, who has 
the leaft knowlegc of the game. If the 
perfon againft whom you play would be 
repiqued in hearts or fpades, you muft 
deal the cards by twos, and the game will 
(land thus : 



Elder 
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Elder band 
Eight 3 



Queen 

Knave 
Nine 
Eight 
Seven 



clubs 



f g^^ } hearts 
Seven > 

Eight fpades 



Younger hand. 

Kbg \ ^"^« 

Ace 

Queen 

Queen] 

Knave f 

len J 

King -| 

Queen 

Knave 

Ten 

Nine - 



[ diamonds 



fpades 



hearts 



Rentree. 

Ten clubs 
Ten diamonds 
Ace hearts 



Rentree. 

Seven fpades 
Seven diamonds 
Nine 1 
King > fpades 
Ace J 

If he require to be repiqued in hcartt, 

you keep the quint to a king m hearts, 

and the ten of fpades, and lay out which 

of the reft you pleafe : then, even if he, 

ihould leave two cards, you will have a 

fixiem major in hearts, and quatorxe tens, 

which wiU make a repiquc* 

But 
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But if he demand to be repiqued in 
fpades ; at the end of the deal you muft 
dexteroufly pafe. the three cards that are 
at the bottom of the flock (that is, the ten 
of clubs, ten of diamonds, and ace of 
hearts) to the top*, and by that means you 
referve the nine, king, and ace of fpades 
for yourfelf : fo that by keeping the quint 
in hearts, though you fhould be obliged 
to lay out four cards, you will have a 
fixiem to a king in fpades, with which, 
and the quint in hearts, you muft make a 
repique. 

Obferve here likewifc, that if the ad- 
verfary lay out only three cards, you will 
not make the repique : but, that he will 
never do unlefs he be quite ignorant of the 
game, or has fome knowlege of your 
intention. 

This laft ftroke of piquet has gained 
great applaufe, when thofe that have 

* The manner of doing this you will find in the 
Appendix, amoog the RecfcationiofiDexterity., 

publicly 
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publicly performed it, have knowa how 
to condufl: it dexteroufly. Many perfons 
who underftand the nature of combining 
the cardsi have gone as far as the paffing 
the three cardsS from the bottom of the 
ftock, and have then been forced to con- 
fefs their ignorance of the manner in 
which it was performed. 

RECREATION XXXVni. 

The metamoffhofed Cards. 

PROVIDE thirty-two cards that are 
differently coloured ; on which feveral 
different words are wrote, and different 
objeSs painted. Thefe cards are to be 
dealt two, and two, to four perfons, and 
at -three diflFerent times, Ihulfling them 
each time. After the firfl deal everyone's 
cards arc to be of the fame colour : after 
the fecond deal, they are all to have ob- 
je£ls that are fimilar ; and after the. third, 
words that convey a fentiment. 

5 Difpofe 
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DifpoTe of the cards in the following otdte. 



Order of 

the cards. Colours. 



t 

3 
4 

5 
6 

7 
8 

9 

lO 

1 1 

]2 

'3 

14 

J5 
i6 

J7 
ili 

19 

20 
21 

22 

24 

as 



Yellow 

¥eUow 

Green 

Green 

White 

AVhite 

Red 

Red 

Red 

Red 

Green 

Green 

White 

White 

Yeltow 

Yellow 

White 

Yellow 

Yellow 

White 

Red 

Red 

Green 

Green 

Green 



Ofcjea«. Words. 

Bird 1 find 
Bird In you 
Flower Chismia^ 
Flower Flowers 
Bird To hear 
Orange Beauty- 
Butterfly My 
Flower Notes 
Flower In 
Butterfly Shejpherdefs 
Butterfly Lover 
Butterfly Your 
Flower Of 
Flower an inconfiftot 
Orange Image 
Flower Enchanting 
Orange Ardour 
Butterfly My 
Butterfly FbylKs 
Bird Bifds * 
Orange Sing 
Orange Deaf 
Orange andSweetttefi 
Orange The 
Bird Of 

26 preen 
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Oxddr of 

the card*. Colours. Objc£ls, Words* 

26 Green Bird Prefent 

Yellow Flower As 

Red Bird Changes 

Red Bird Bofom 

Yellow ^ Orange Me 

White Butterfly Your 

White Butterfly I long 



28 



29^ 
3^ 



The cards thus coloured, figured, and 
tranfcribed, are to be put in a cafe, in the 
order they here fland. 

When you would perform this Recrea- 
tion you take the cards out of the cafe, 
and fiiow, without changing the order in 
which they were put, that the colours, 
objeds, arid words are all placed promif- 
cuoufly. You then fliuffle them in the 
fame manner as before, and deal them, 
two and two, to four perfons, obfervirig 
that they do not take up their cards till all 
are dealt, nor mix them together: and 
the eigjit cards, dealt ta each perfbn wfll 
be found all of one colour. You then take 
9 each 
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each perfon s cards, and put thofe of the 
fecond perfon under thofe of the firft, and 
:thofe of the fourth perfon under thofe of 
the third. After which you fliuffle them 
a fecond time, and having dealt them in 
the fame manner, on the firft perlbn's 
cards will be painted all the birds ; on the 
fecond perfpn^s cards, all the butterflies ; 
on thofe of the third, the oranges ; and on 
thofe of the fourth, the flowers. You take 
the cards a fecond time, and obferving the 
fame precautions, fliuffle and deal them as 
before, and then the firfl: perfon, who had 
the laft time the birds in his hands, will 
have the words in his hand that com- 
pofe this fentence* 

Sing dear birds^ 1 long to hear your en* 
chanting notes. 

The fecond perfon, who the laft deal had 
the butterflies, will now have thefe words. 

Of an inconjiant lover your changes pre-- 
fent me the image. 

The third, who had the oranges, will have 

this fentence. 

As 
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jis in my Phylis^ ^find in you, beauty 
and fweetnefs: 

The fourth, who had the flowers, will 
have thefe words, 

Charming flower Sy adorn the bofom of my 
Jhepherdefs. 

It feeihs quite unneceflary to give any far- 
ther detail, as they who underftand the 
tbregoing Recreations ^i\\ eafily perforni 
this. 

RECREATION XXXIX. 

TChe repi^ue with carte blanch. 

T>I the following Recreations relating td 
^ piquet, we fhall confine ourfclves to the 
order in which the cards muft ftand after 
they are ciit, arid ready to be dealt. They 
who chctofe to fhu£3e them firft (iri order 
to niafce the performance appear the more 
extraordinary) may eafily difpofe them in 
a proper order for that purpofe. by having 
recourfe to the table of combinations for 
32 numbers^. 

Vol. I. i Order 
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Order of the cards. 

^^^^' 2 SeTen ^P^^^* 

•^ 9 Seven clubs 

Younger ^ ^^^ ^^^^^^ 

p 5 Ace hearts. 

* 6 Knave fpades 
^ 7 Nine hearts 
^•8 Eight clubs 

^ 9 Queen fpades 
*io Ace diamonds 

Y 1 1 Eight hearts 
'i2 Eight fpades 

•p ^3 Queen diamonds 
' 14 Ace clubs 

y 15 Nine diamonds 
*i6 Nine clubs 

E. A Ten i ^^^"^^^^^ 

yip Seven hearts 
*2o Seven diamonds 

P 21 Nine fpades 
*22 Knave diamonds 

y 23 Ten clubs 
'24 Eight diamonds^ 



25 King 
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25 J<Ling hearts ^ 

26 King clubs f 

27 Queen hearts ) Elder's rentree 

28 King fpades i 

29 Ten fpades J 

3 c Queen clubs -1 

3 1 Knave clubs i Younger's rentre'e 

32 Knave hearts J 

The cards being thus difpofed, the 
hands of the players, after they have beea 
dealt two and two, will be as follows. 
Elder. Younger. 

Ace -J Ten 

Queen 1 Nine ■ . , 

Knave fpades Eight ^ ^^"^^ 

Nine I Seven 

Seven J Ten 

Ace • 1 Nine 1 . 

V" 17- u^ r hearts 

King Eight 

Queen > diamonds Seven 
Knave Nine 

Ten J Eight ^ Diamonds 

Ace hearts Seven 

Ace clubs Eight fpades 

The rentree. 

J^^°^ Ibearts ^^^^ ? clubs 
Queen i Knave S 

King clubs Knave hearts 

I 2 The 
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The cards being thus dealt, you defire 
the other player to call his eye over the^ 
two hands^ and take which he. pleafe^ 
on condition^ that if he keep the hand 
dealt him he fliall be eldeft ; but if he take 
the other he fhall be youngeft. 

If he keep the hand dealt him, which 
in appearance is much preferable to the 
other, he will naturally lay out the four 
loweft fpades, and leave a card, by carry- 
ing the quint in diamonds and fout 
aces. You then tell down your carte 
blanch, and keeping the two quarts in: 
clubs and hearts, lay out the others, and 
with your rentrce you will have a fixiem iff 
clubs and a quint in hearts, with which 
you will make a repique, counting 107 
points, though if the cards were played 
you would be capoted. 

If the oppofite player choofe the 
youngeft hand, you then difcard the quart 
to a king in diamonds with the feven of 

fpadesi 
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fpades, and with your rentree you will 
have a fixiem major in fpades, and qua- 
torze of aces : by which you make re- 
pique and capot. 

Here alfo you may mifs the repique, 
if the other player keep the hand dealt 
him, and difcard his diamonds ; but this 
as in the other cafes, no one will do, who 
has any knowledge of the game. 

RECREATION XL. 

C!af€ at piquet^ where you repique the elder 
hand^ though lie have t/ie choice of the 
cards after they are dealt. 

TH E cards muft here ftand, after they 
have been cut, in the following or- 
der. 



2 Eight 
Younger 3 ^^^^^ } clubs 

P 5 Ace clubs 
' 6 Nine hearts 



4 Ten 

l3 Y.7 
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Y 7 Eight clubs 

b Nine diamonds 

y 9 Queen clubs 
* 1 o Eight diamonds 

Y II Seven cjubs. 

• *i 2 Ten diamonds 

^13 Ten fpades 
'14 Eight hearts 

Y 19 Knave diamond^ 
'20 Seven fpades 

p. 2 1 Seven diamond^ 
*22 Knave fpades 

--23 Ace diamonds 
* '24 Nine fpades 

25 King •" 

26 Knave 
RentreE.27 Queen. j» hearty 

28 Seven 

29 Ten 

30 Ace hearts 
^^ntr6Y.3i Queen i^i^^^j^ 

2 2 Kmg > 

9 



The 
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The cards being thus difpofed * whea 
they are dealt, the hands of the two plavers 
will be as follows. 



Elder. 
Spades, ace 
■■ king 

^-^ — — queen 
— knave 

eight 

Clubs, ace 

queen 

Hearts, nine 

— ' eight 

Piamonds, eight 
■ feven 

Rentree. 
Ring ^ 
Queen 1 
Knave > hearts 
Ten I 
Seven J 



Younger. 
Diamonds, ace 

— knave 

— ten 

— nine 

Clubs, king 
— — • knave 

ten 

> nine 

eight 

feven 

Spades, nine 
-^ feven 

Rentree. 
Ace, hearts 

J^^^S } diamonds 



You then give the other player the li- 
berty of chooling either hand, but without 

• In all thcfe Recreations with piquet, there 
(hould be a wide card laft, that they may be pro- 
perly cut. 

I 4 feeing 
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feeing them. If he chofe the elder hand^, 
you difcard the king of clubs, with the 
nine and feven of fpades, and by your 
rentree you will have a fixiem in diamonds 
and the point which will make 22^ 
and that added to the quint in clubs will 
make 97, and you will neceflarily win^ 
as the adyerfary will not fail tq layout 
his two fmall hearts. 

If, on the contrary, he choofe the 
younger hand, you difcard the knave, 
ten, and eight of fpades, with the feven 
and eight of diamonds : then by taking 
ip the quint to a king in hearts, you 
will have a feptiem in hearts, a tiercei 
^najor in fpades, and three queens, wb?ch 
y^ill tell 90, though the adverfary fhould 
^ifcard to the moft advantage poflible. 
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RECREATION XLI. 

Cafe at piquet^ where you give the other 
player not only the choice of the fuite in 
which he will he repiqued^ but that ofdeaU 
ing the card^ by twos or by threes^ and of 
taking either hand after they are dealt^ 
you being to tell and play frjl. 

THE cards muft be difpofed as fol- 
lows : 



clubs 



1 Queen 

2 Nine 

3 Eight 
^ Seven 

wide card 

5 Ace 

6 King 

7 Knave 

8 Ten 

9 Queen 

10 Nine 

11 Eight 

12 Seven 
wide card 

13 Ace -J 

1 5 Knave \ ^ 

16 Ten J 



J^ hearts 



es 



17 Queen -J 

1 8 Nine \. , 

19 Eight rp^^^^ 

20 Seven J 

wide card 

21 Ace 

22 King 

23 Knave 

24 Ten 

25 Queen 

26 Nine 

27 Eight 

28 Seven . 

wide card 

29 Ace -^ 

30 King 

31 Knave 

32 Ten - 



^diamonds 



clubs 
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It IS evident by this difpofition of the 
cards, that if they are cut at anyone of the 
wide cards, which are the laft of each fuite, 
there will be always a ftock of eight cards 
of the fame fuite. Confequently, if he with 
whom you play require to be repiqued in 
clubs, by cutting at the firft wide card, 
which is the feven of clubs, the eight 
clubs will neceffarily be at the bottom of 
the pack, and you will have for your ren- 
tree a quint major in clubs. The fame will 
happen in all the other fuites, by cutting 
at the 7 of each. If he deal the cards 
by twos, the hands will be as follows*. 



hearts 



Elder 
Ace 


) 


Younger 
Knave 


J^'"S [hearts 
Queen i 

Nine J 


Ten 

Eight 

Seven 


Ace \ 


Knave 


King 
Queen 
Nine j 


fpadcs 


Ten 

Eight 

Seven 


Ace -N 


Knave 


King 
Queen 
Nine ^ 


diamonds 


Ten 

Eight 

Seven 



' fpades 



[ dianionda 



* The hands will be silways the fameji though in 
fii^erent fuites. 



RECREATIONS, 
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Ace 

King 
Knave 
Ten 
Queen 



clubs 



Nine 1 
Eight I clubs 
Seven J 



But if he deal the cards by threes, the 
hands will ftand thus : 




hearts 



fpad.es 



diamonds 



^hearts 



Younger 
Ten -1 
Queen >] 
NiuQ J 
King 1 
Knave 1^ , 
Ten Y^^^'' 
Seven J 
Ace 
King 



Nine 
Eight 
Seven 



diamonds 



Ace 

King 

Knave 

Ten 

Queei^ 



clubs 



Jlpntree. 

Nine 1 
Eight > clubs 
Sgyen J 



If 
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If the other player require to be re-r 
piqued in fpades, you cut them at the 7 
of that fuite, and tell him he is at liberty 
to deal them by twos or threes*. If he 
deal them by twos, he is to choofe which 
hand he will have, without feeing them ; 
you being ftill eldeftt 

If he k^p his own hand, you diicard 
the nine of hearts, fpades, and dia- 
monds, and either of the two queens; 
and by your rentree you will have 2^ 
quint major in clubs, quatorzc aces, an4 
quatorze kings, with which you make a 
repique. But if he choofe the cards dealt 
for the elder, you difcard the feven of 
hearts, fpades, and diamonds, and any 
two of the eighth ; and you will have by 
your rentre6 the fame quint in dubs, qua- 

* You are to take care he docs not fhuffle the 
cards ; and the better to prevent it, you may fo 
difpofe them as to fliuffle them before him, after 
the manner explained in fome of the foregoing 
Recreations. 

torze 
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torze queens, and quatorze knaves ; which 
will alfo make a repique. 

If the adverfary deal the cards by 

threes, and keep his hand, you difcard 

the king, eight, and feveri of hearts, with 

the nine and eight of fpades ; and by your 

rentree you will have the quint major in 

clubs, a tierce to a queen in diamonds^ 

three aces, three queens, and three knaves, 

with which you make a repique. But if 

he choofe the cards dealt for the elder, you 

difcard the queen and nine of hearts, the 

knave and feven of fpades, and the ace of 

diamonds, and you will then have the fame 

quint in clubs, a tierce to a nine in dia-- 

monds, three kings, and three tens, with 

which you will tell 29 points, therefore by 

playing one, you can in this cafe make a 

pique only, 
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RECREATION XLII. 

jtn exemplary cafe at piquet^ where you re-^ 
pique your adverfary^ after giving him 
the choice of having the cards dealt ei^ 
iher by twos or threes. 

TO difpofef the cards in the order ne- 
ceffary to produce the effed here re- 
quired, and in all others where you give 
the choice of having the cards dealt either 
by twos or threes, you muft have re^ 
courfe to the following table* 



Cards 
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Cards that will 
go to the eldeft. 



Numb, 
of the 
Cards 



X I 

21 



14! 



21 



{ 

i 

{ 

i 
{ 

{ 



Cards that will 
come to the 
youngeft. 



1} 

I2I 

14J 
16 J 

20 s 



II I 

121 



161 



21 
22 



\ - 



24 J 



2^1 
2I1 



Variable 
cards. 



5« 
61 

7« 
81 



101 



i5i 

171 

181 

i9« 

201 

221 



This 
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This table fliews the different hands 
that refuU from the two different methods 
of dealing the cards ; that the eldcfl hand 
has always, in fome order or other, the 
fix cards placed againft the numbers i, 2, 
9, 13, 14, aid 21 : and the younger, the 
fix cards placed againft 4, 11, 12^ 16, 23; 
and 24* It fhows, likewife, that the 12 
cards marked 3, 5, 6, 7, 8, 10, 15, 17 i 
i8i 19, 20, aad 22^inay be in either hand^ 
fo far as concerns the manner of dealing 
the cards. 

Being therefore certain wheii tou deal 
that the cards marked i, 2, 9, 13, 14, and 
2 1 will always be in the adverfary's hand,' 
and thofe marked 4^ 11, 12, 16, 23, and 
24 will be in jour own hand, you mufl 
apply your fix numbers to fuch cards, a$ 
with the three of the rentree, (which yoti 
may choofe -as you pleafe) will always 
make a great hand, and fuperior to the 
adverfary. The great cards which you are 
forced to leave, you muft diftribute among 
4 the 
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the Variable cards» in fqch manner that 
they can hdve no remarkable efFeft, when 
dealt either way; 

This methdd we have obferved in the 
following example, which we here give 
for the fatisfa<3ion of thofe who would 
tompofe thefe fofts of gamfes themfelves. 
To the numbers 4, 11, 12, 16, 23^ and 
24, antiex a lixiem major in hearts, 
which joined to the three tens of the ren- 
tree are fufEcient^ to make a fepique, 
youngeft hand; But as you muft pre- 
vent the elder hand from defeating your 
point, by having feVen cards in arty of the 
bther fuits, you are fo to difpdfe fdme part 
of each fiiit, by the column of variable 
cards, tliat he may never have, whe- 
ther the cards are <3ealt by twos or 
threes, any largfe fequence * 2 as you will 

* If you cannot cffcSt this by the cards that arel 
to be dealt the adverfary, you muft fo difpofe his 
rentrce, that he may lay out his game, as in the 
thirty- eight Recreation. 

Vol. t K fee 
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fee by the following difpofition of thft 
cards. 

1 Ring! " 17 Ace clubs 

2 Ace [diamonds 18 Seven -^ 

3 Nine J 19 King > fpades 

4 Ace hearts 20 Ace J 

5 Queen fpaderf 21 Knave diamonds 

6 Eight diamonds 22 Eight clubs 

7 Queen clubs 23 Ten 1 , 

8 Eight fpades 24 Queen J ^^^"^ 

9 King clubs 25 Knave 1 . . 

10 Seven j 26 Nine 3 ^^^^^^ 

1 1 King ? hearts 27 Knave clubs 

12 Nine J 28 Eight hearts 

13 Queen Jj-^joj^g 29 Nine clubs 

J 4 Seven S 30 Ten diamonds 

1 5 Seven clubs 3 1 Ten fpades 

16 Knave hearts 32 Ten clubs 

By this afangement of the cards yoii 
will be fure to fucceed, v\rhethef yoil 
deal the cards by twos or threes : even 
though the adverfary, thinking to fruft- 
rate your intention, (hould Jeave thre^ 
cards.' 



Remark: 
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.Remark : there is no danger that anfy 
of thefe Recreations at piquet fliould be ap- 
plied to a J)ad pufpofe, for after the cards 
have been once fhuffled by both players, 
^ it will be impoffible to fucceed in any one 
of them. There are, however, tricks to 
be played at this, as at all other g^mes, with 
the cards j fuch as changing the whole 
pack, or fome particular cards, or taking 
iii part, or all the difcard, ot making the 
pgfs, that isi bringing part of the cards at 
bottom to the top, ds will be more fully 
explained in the fourth vol. all of which 
mafiy perfons can perform fo dextroufly, 
that it is impoffible for the eye to difcover 
them. We fay nothing of the pradice of 
marking the cards, for of that almoft every 
One's experience will afford fufficient 
j)roof. To aggravate the misfortune, it 13 
indubitably certain, that many perfons who 
arc ftriaiy honeft in all other refpe^ls, art 
difhoneft at cards ; and that no tatik ot 
condition of men, no, nor women nei- 
ther, is entirely free from this vice, 

' K 2 They 
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They who make a trade of dexterity 
frequently exhibit other recreations with 
the cards ; but as thofe have no rela- 
tion to numbers, they will be found among 
the mifcellaneous articles in the Appendix 
to the laft volume. 

RECREATION XLIIL 

Several different cards being Jhown to dif^ 
ferent perfons^ that each of them may fix 
on one of thofe cards ^ to name that oft 
ubicb each perfon has fixed. 

THERE muftbc as many diflFereiit 
cards fhown to each perfon, as there 
are perfons td choofe ; therefore, fuppofe 
there are three perfons, then to each of 
them you muft fhow three cards, and tell- 
ing the firft pierfon to retain otit in hi» 
memory, you lay thofe three cards down, 
and fliow three others to the fecond per- 
fon, and fo to the third. You then take 
up the -firft perfon'scards, and lay them 
clown, one by one, feparately, with their 

face» 
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faces upward. You next place the fe- 
cond perfon's card over the firft, and ia 
like manner th« third perfon's card over 
the fecond's ; fo that in each parcel there 
will be bne card belonging to each per- 
fon. You then alk each of them in which 
parcel his card is, and when you know 
that, you immediately know which card 
it is j for the firft perfon's card will al^ 
ways be the firft, the fecond perfon's the 
fecond, and the third perfon's the third, in 
that parcel where they each fay his card is. 

This Recreation may be performed with 
a fingle perfon, by letting him fix on 
three, four, or more cards. In this cafe 
you muft (how him as many parcels as 
he is to choofe cards, and every parcel 
muft conhft of that number, out or whfch 
he muft fix on one ; and you then pro- 
ceed as before, he telling you the parcel 
that contains eaph of his c^rds. 



k: 3 R E- 
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RECREATION XLIV. 

pTo name the rank of the card that a per;- 
Jon has drawn from a piquet pack. 

By the rank of the card we mean whe- 
ther it be ace, king, queen, t&c. You 
are therefore 6rfl: to fix a certain number 
to each card, thus, you call the king 4, 
^he queen 3, tjie knave 2, the ace 1, an4 
the others according to the number oif 
their pips. " 

Yqu then (huffle the cards, and let the 
perfon draw any one of them : then turn- 
ing up the remaining cards, you add the 
number of the firft to that of the fecondj^ 
that to the third, and fo on, till it amount 
to ten, which you then rejed; and begin 
jLgain ; or if it be more, you rejeft t}ie ten, 
and carry thp remainder to the next card j 
and Co continue till you come to the lai^ 
card; an4 to the laft amount you muft ad4 
ij', and fubtradl that fun^ froni 10 if it be 
-"' ' '^" ^ -|?ft 
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lefs, or from 20 if it be more than 10, and 
the remainder will be the number of the 
card that was drawn : as for example, if 
the remainder be 2, the card drawn was a 
knave-; if 3, a queen, &c^ 

RECREATION XLV. 

To tell the amount of the numbers of two 
cards that a perfon has drawn front 
a common pack of cards'^. 

TH E fmall cards here tell, as before,ae-. 
cording to the number of their pips, 
but each pidured card tells for lo. Let 
the perfon add as many more cards to 
each of thofe he has drawn, as will make 
each of their numbers 25. Then take 
the remaining cards in your hand, and 
feeming to fearch for fome card among 
them, tell thena over to yourfelf, and their 

* This Recreation may be made with two per- 
fons, by letting each of theni dr^w^ and addiqg, 
their numbers together. 

1^ 4 num- 
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number will be the amount of the two 
cards dr^^wn. An example wiU make this 
plain. Suppofe the pcrfon has drawn a 
J o and a 7, then he muft add 1 5 cards to 
the firft, to make the number 25, and i8 
cards to the laft, for the fame reafon : 
jiow 1 5 and 1 8 make 3 3, and the two cards 
themfelves make 35, which deduced from 
52 leaves 17, which muft be the number 
6f the remaining cards, and alfo of the 
two cards drawn. 

This Recreation may be performed 
\)«ithout your touching the cards, thus : 
\et the perfon who has drawn the ttyo 
cards dpdud the numbers of each 6f them 
from 26, which is half the number of the 
pack, and after adding the remainders to- 
gether, let him tell you the amount, which 
you privately dedufl: from 52, the num- 
ber of all the cards, and the remainder 
will be the amount of the two cards. For 
example, fuppofe the two cards to be, as 
before, 10 and 7 ; then the perfon deduc- 
ing 
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lug TO from 26 there remains 16 ; arid de- 
dudtng 7 from 26 there remains 1 9 ; thofe 
twa Temaindcrs added together will make 
3 5, which you fijbtrai^; from 52, and there 
muft remaip 17, for the amount of the 
two eards, as before. 

As the ntimber 26 may be thought to 
lead to a difcoVery of the principle oa 
which the Recreation is founded, it being 
manrfeftly the ha!f of the pack, -to render jt 
more myfterious you may take any other 
number lefstban 26, but greater than ip, 
as for example 24, and let the party fub^ 
tra£t the number of each of his cards from 
that ; therefore, fuppofing the numbers to 
be ars before 1 o and 7, the remainders will 
be 14 and 17, which make 31, to which 
you muft add 4, for the double of the 2 
you took from 26, and the amount will 
be 35, which is to be dedudted from 52, 
as before. By this alteration the perform- 
ance will not only be rendered more ab- 

ftrufe 
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flrufe, but alfomore diverfified, as you mzy 
change the number, from which thofe o£ 
the two cards are to be deduced, every 
time you repeat the experiment. 

This Recreation piay be performed> 
equally well, with a pack of piquet cards, 
and then the numbers of the two cards 
mud be deduded from 16, which is the 
half of th|S pack ; or if you chofe to make 
it more myfterious, from any other aum- 
ber lefs than 16 and more than 10 ; after- 
wards adding^ as in the laft cafe, the double 
of what that number wants to make \t 
16. 



RECRE^ 
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RECREATION XLVL 

^0 fell the amount of the numbers of any 
three cards that a perfon Jhall draw from 
tbepack% 

AFTER the party has drawn his three 
cards, you arc to draw one yourfclf, 
and lay it afide ; for it is neceflary that 
Jhe number of the remaining cards be di- 
yifible by 3, which they will not be, in a 
pack of 52 cards, if only 3 be drawn. 
The card you draw you may call the con- 
federate, and pretend it is by the aid of 
that card you difcoycr the amount of the 
others. Then tell the party to add as 
many more to each of his cards, as will 
make its number 16, which is the third 
part of the remaining 48 cards ; therefore, 
fuppofe he has drawn a 10, a 7, and a 6 ; 

♦ This Rjecreation may alfo be performed with 
three perfons, but much more readily with one^ as 
(he fepdrate additions and fubtra£iions will be very 
Ijkc Co occafion confufion. 
''^" then 
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then to the firft he mtift add 6 cards, to 
the fecond 9, and to the third 10, which 
together mgike 25, and the 4 cards drawn 
being ^dded to them make 29. You then 
take the remaining cards, and telling them 
over, as in the laft Recreation, you find 
their number to be 23, which mu ft be the 
amount of the three cards the perfon 
drew. 

You may perform this Recreation like- 
wife without touching thie cards, as thus: 
after the party has drawn his three cards, 
^nd you have drawn one, let him deduct 
the number of each of the cards he has 
drawn from 17, which is one-third of the 
pack, after you have dr?iwn your card ; 
and let him tell you the amount of the fe- 
veral remainders, to which you privately 
add one for the card you drew, and de- 
duding that amount from 52, the whole 
number of caids, the remainder will be 
the amount of the three cards drawn. 
For example, fuppofe the three cards to 
9 be 
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be idt 7, and 6| 4s before j then each of 
thofe numbers being fabtrafted from 17^ 
the rcsmaiaders will be refpedively 7, jo^ 
and ii» which, added together^ make 28,^ 
to which the fingle card you drew being 
added makes 29^ and that number dedu£i:- 
ed froift 52 leaves 23, which is the amount 
of the thr$e cards the party drew. 

There is little reafon to imagine any one 
will difcover why you here make choice 
of the number 17; but if you are defirous 
of rendering the Recreation ftill more ab- 
ftrufe, and at the fame time fufceptlble of 
greater variety, you may fix on any other 
number lefs than 17, but more than 10 ; 
and afterwards add to the amount of the 
remainders the double of what that num- 
ber is lefs than 17; in the fame mannner 
as in the laft Recreation. 

This Recreation alfo may be performed 
with a pack of piquet cards; but then 
you muft draw, or, what will anfwer to 

fame 
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the fanao^pwrpofe, dedu6t 2, in your owti 
mind, from the whole number 32, that 
the remainder may be divifible by 3 ; and 
let him dedu£t the number of each of his 
cards from that fum, which is 10, and add 
the remainders together, as before ; thus, 
if his three cards be i Oj 7, and 6, he is to 
dedufl: each of them from 10, which is 
the third part of 30 ; therefore the re- 
mainders will be o, 3, and 4, which, idded 
together, make 7, and that added to th6 
2 you deducted from the whole number, 
makes 9, which taken from 32, leaves 23, 
and that muft be the amount of his thtee 
cards. 

Among the diflFerent purpofes to whicS 
the dodirine of combinations may be ap- 
plied, thofe of writing in Cypher, arid de* 
cyphering, hold a principal place, as wif! 
appear by the following Recreations. 



Dlf- 
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DIFFERENT METHODS OP 
WRITING INCYPHER. 

The Lacedaemonians are faid to be the 
inventors of cyphers, or at leaft they were 
not, to our knowledge, ufed by any people 
before them. Their method was by a 
tvooden cylinder or roller, called a Scytala 
Laconica, round which they rolled a thin 
parchment, and wrote their difpatches. It 
was then taken oflF and fent to the confe- 
derate, who had another roller, exadlly of 
the famefize, round which he wrapped the 
parchment, and read its contents. 

RECREATION XLVIL 

To communicate intelligence by a pack ofpi^ 
quet cards. 

THE parties muft previoufly agree m 
what manner the cards fhall be firft 
placed, and then how they Ihall be fliuffled. 
Thus, fuppofe the cards are to be firft 
placed in the order as hereafter follows, 

and 
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and then fbuffled Sy taking cfF 5 from ihi 
top, putting the next 2 over them, and 
the following 3 under them*, and fo al^ 
ternately. Therefore the party who fends 
the cypher firft writes the contents of it 
on a feparate paper, and then copies the 
firft 32 letters on the cai:4sr by. writing 
one letter on every card ; Jie then fhufflqs 
them in the manner defcribed, and writei 
the fecond 32 letters : he Ihuffles them a 
fecond time and writes the third 32 letters, 
'and fo of the reft. An example will make 

this plain. Suppofe the letter td be as fol- 
lows 2 

I am in full march to relieve you ; within\ 
three days Ijhall be with you. If the ene\my 
in the mean time fhould make an affai\lt^ r^- 
member what you owe tb your $ountr\y^ td 
your family andyourfelf hi^oe with bo\muf 
&r die with glory. 

^ By fliuffling the cards in this raannef, there 
will remain only 2 to put under atlait. 

Order 
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Order of the cards 
before the iftfhuffle. 

Ace fpades i a d u y i 

Ten diamonds ale u I 
Eight hearts ml m i u 
King fpades i s u m I 

Nine clubs n b I e 

Seven diamonds f h m r i 
Nine diamonds u e a c t n 
Ace clubs Iwk r y % 

Knave hearts Is e e a e 

. Seven fpades m i a rm w 
Ten clubs at t h e r 

Ten hearts r r h f 

^ Queen fpades c b e e i 
Eight diamonds b a b y w 
Eight clubs t y I 

Seven hearts y a b 

Queen clubs r n u y b 
Nine fpades e u i y f y 

King hearts I e t e u 

Queen diamonds e d $ e 
Eight fpades i i nw s 
l^nzYt c^ubs v/ a n t g 
Vol. L L Seven 
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Seven clubs e t s I y 

Ace hearts y r ^b r 

Nine hearts I nwo t. 

Ace diaqionds u h s, t & d^ , 
Knave fpades nv I m a I 
Ten fpjtdes i e y t r r 

King diamonds t t i b u r 
Queen hearts hhm mu 
King clubs i n a t h 

Knave diamonds n e u r 

The perfon that receives thefe cards 
fir ft places them in the order agreed on, 
and tranfcribes' the firft letter on every 
card. He then fhuffles them, according to 
order, and tranfcribes the fecond letter on 
each card. He fhuffles them a fecond 
time and tranfcribes the third letters j and 
fo of the reft. 

If the cards were to be fhuffled the fe- 
cond time by threes and fours, the third 
time by twos and fours, &c. it would make 
5. the 
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fh(?^^*r ftiH more difficult to difcover: 
thoiijfii: M all cyplicf s depend on the com- 
binationfbf kttefs, thei*^ are ftarce any that 
may ftbf ^6 ddcyphered with time arid 
pains ; as we fliall Uiow farther on. Thofe 
cyphers are the heft, that are by their na- 
ture mdft free from fufpicion of being cy- 
jphers ; as for example; if the letters were 
here wrote with one of the fympathetic 
inks, defcribed in the fourth volume of 
this work, the cards might then pafs for 
a common pack. 

RECREATION XLVIIL 

The myftical dial. 

ON apiece of fquare pafteboard ABCD 
(Plate II,) draw the circle EFGH, 
and divide it into twenty- fix equal parts, 
in each of which muft be wrote one of 
the letters of the alphabet. 

On the infide of this there muft be an<« 

other circle of pafteboard^ ILMN, ZD0ve-^ 

L 2 able 
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able rtfund the center O, and the extre^ 
' mity of this muft be divided ioto the fame 
number of equal parta as the other. Oa 
this alfo muft be wrote the letters of the 
alphabet, which, however, need not bedif- 
pofed in the fame order* The perfon 
with whoin you correfpond muft have a 
fimilar dial, and at the beginning of your 
letter you muft put any two letters that 
anfwer to each other when you have fix- 
ed the diaU 

Example. 

Suppofe you would write as follows : 

If you will come over to usyoujhall have 
a penfion^ and you may ftill make ajham op* 
pojition. 

You begin with the letters Ma^ which 
ihow how the dial is fixed ; then for If 
you^ you write un juc^ and fo for the reft, 
as you will fee at the bottom of the plate. 

TheTame intention may be anfwered by 
a ruler, the upper part of which is fixed 

and 
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an4^he^lowep part made to Aide r but in 
this xafe the upper part muft contain two 
alphabets in fucceffion, that fome letter of 
that part may conflantly correfpond to one 
in the lower part. The divifions Handing 
directly ov^r each other in a ftraight line 
will be. much more^ obvious than in the 
circumference pf a circle. Qr two ftraight 
pieces of pafteboard regularly divided^ the 
one containing a fingle and the other a 
double alphabet^ would anfwer exadly 
the fame purpofe. In this cafe a blank fpace 
may be left at each end of the (ingle alpha- 
bet, and one or two weights being placed 
on both the pieces will keep th^m ileady. 

RECREATION XLIX. 

The correjponding /paces. 

npAKE two pieces of pafteboard or ftifF 
-*• paper, through which you muft cut 
long fquares, at different diftances, as you 
will fee in the following ejcan^ple. One of 
thefe pieces you keep yourfelf, and the 
L 3 other 
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other you giw to your corrcfpondcnU 
When yott;would fwd him any fccrct in-p 
teltigeacef you Uj the pafteboard upon a 
'paper of the fame iize^ and in the fpacea 
cut out, you write what you would have 
under<ftood by him only, and then fill up 
the intermediate fpaced with fome what that 
makes with thofe words a different fenfe. 

jl fhall be| much obliged to you, as read- 



ing jalonejengages my attention jat{ pre- 
fent, if you will lend me any one of the 
I right volumes of the Spedator. I hope 



you will excufejthisi freedom, but for 
a winter's evening I |don't know a bet- 



ter entertainment. If I fail! to return it 



foon, never truft me for the time jtocome.j 

' 7 



A paper of this fort may be placed four 
different ways, either by putting the bot- 
tom at top, or by turning it over, and by 
thofe means the fuperfluous words may be 

the 
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tl^ttiore tMf adaj>ted to the fenfe oFth^ 
t)thtT6. * 

"'^ "lliis is a very eligible cypihfei-, ias it is 
fi^efr6ih fufpifciDn, but it will do ohlyfbr 
(hort meffages : fot if the fpaces be fre- 
quent it will be very difficult to make the 
concealed and ob^ous meanings agree to- 
gether : and if the fenfe be not clear, thft 
writing will be liable to fufpicion, 

RECREATION L. 

The mujical cypher » 

THE conftruftion of this cypher, is fi- 
milar to that of the forty-eighth Re- 
creation. The circle EFGH (PL III.) is 
to be divided into twenty-fix equal parts, 
in each part there mufl: be wrote one of 
the letters of the alphabet : and on the in- 
terior circle ILMN, moveable round the 
center O, there is t6 b€?-tltie fame number 
of divifions : the circumference of the^iti- 
fler circle mufl: be^ruled in the manner of 
L 4 a mufic 
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a mufic paper^ and in each divifion there 
is to be placed a note^ differing eitiber iii 
figure or pofition. LafUy, witlun the 
mufical lines place the three keys» and on 
the outer circle, the figures that are com* 
xnonly ufed to denote the time. , 

Then provide yourfelf with a ruled pa-* 
per, and place one of the keys, as fiip^ 
pofe that of ge re foly againft the time two- 
fourths at the beginning of the paper,which 
will inform your correfpondent how to fix 
his circle. You then copy the notes that 
anfwer to the feveral letters of the words 
you intend towrite, in the manner expreff- 
ed at the bottom of the plate. 

A cypher of this fort may be made more 
difficult to difcover by frequently chang- 
ing the key, and that will not in the leaft 
embarrafs the reader. You may likewife 
add the mark «t or b to the note that be- 
gins a word, Which will make it more* 
eafy to read, and at the fame time give 

the 
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the mufic ^ more natural afped:. This 
cypher is preferable to that of the 48th 
Recreation, as it may be enclofed in a let- 
ter about common affairs, and pafs unfuC- 
petted : unlefs it (hould fall into the hands 
of any one who underftands compofition, 
for he would very likely furmife,from the 
odd difpofition of the notes, " that more is 
meant that meets the ear.'* 

OF DECYPHERING. 

The rules of decyphering are different 
in different languages : by obferving the 
following, you will foon make out any 
common cypher wrote in Englifh. 

1. Obferve the letters or charafters that 
moft frequently occur, and fet them down 
for the fix vowel s, including^ ; and of thefe 
the moft frequent will generally be e^ and 
the leaft frequent u. 

2. The vowels that moft frequently 
come together are e a and Uf 

3. The 
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3. The confonant moft common at the 
ends of words is j, and the next frequent 
r and /. 

4.When two fimilar charafters come to- 
gether, they are moft likely to be the confo- 
nantsyi /, or j, or the vowels eor o.- 

5. The letter that precedes or follows 
two fimilar charaders is either a vowel, of 
/, m^ n, or r. 

6. In decyphering, begin with the words 
that confift of a fingle letter, which will be 
either ^, /, Oy or Gf . 

7. Then take the words of two letters, 
one of which will be a vowel. Of thefe 
words the moft frequent are, an^ to^ be^ 
fyy oft on^ or^ nOy fo^ as^ aty if in, is, it, he^ 
me, my^ us^ we, am. 

8. In words of three letters there are 
moft commonly two confonants. Of thefe 
words the moft frequent are, the, and, not^ 
but^yet^for, tho^, how, why, all, you, Jhe, his, 
heVy our, who, may, can, did, was^ are, has, 
hady let, one, two, Jix^ ten, &c *. 

^ Some of thefe, or thofe of two letters, will be 
found in every fentence. 

9. The 
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9. The moft tcommon words pf four 
letters ^xt^this^that, then^thus^ wifbywben, 

from^ bere^fome^ moji^npne^xbey^ them^ 'uAom, 
mncy your^felfy muft^ will, bavf, been^ were^ 
four y Jive ^ niney &c. 

10. The moft ufual words of five letters 
are, therey tbefey thofcy nvbicb^ were, wbile^ 
fincey their yJbalU mighty coiddy would, ought ^ 
tbreey feven, eigbty &c. 

1 1 . Words of two or more fy llables fre- 
quently begia- with double confonants, or 
with a prepofition ; that is a vowel join- 
ed with one or two confonant^. The moft 
common double confonants are> bly br\, dr, 

/. A gl g^> Pky M 'f^» A fP^Ji^ th, tr^ 
wh% wr^ &:c and the moft common prepo- 
fifions are, com, con, de, dif ex, iniy in, int, 
tnify par, pre^ pro, ri,fubyfup^ un, &cc. 

12. The doable cpnfonants moft fre« 
^uent at the end of long words are, ci, Id^ 
^y mn, ndj ng^ rl, rm,rnyrpyrt,fm,Jf^ 
xty &c. and the moft common termina* 
tions are, ed, en, et^ eiy er, ing^ ly^Mt 

/ion. 
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Jion^ tion^ able^ ence^ ent^ tnenty full, lef^ 

We fhall here give an example of a 
cypher wrote in arbitrary charafkers, as is 
commonly pradifed. 

cXxoo ex+io x+rcXA 
sro. r+c +ro icro + 
Lxeoisro. eoxucoc+eA 
v+e ecu. csin +u 
exeooTLO 0. Lsecc+r 
r+- cxscc+x Gc ca' 

CFOCUUOXOrLO o 

roTioLC occAox ucra 
A+Xo XosrA r+ Aora 

XO S lOLCOX aX+xciv 
IOC XO AGO CXSC CC 
L+XOA UX+X C/OXOSXC 

+x roNox osxo c+ aoo 

XV USLO X+XO. 
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The foregoing will be eafily decyphered 
by obferving the rules ; but when the cha- 
radlers are all placed clofe together, as in 
the following example, and as they always 
ihould be, the decyphering is much more 
difficult. 



ueNOONceuruuexesT 

0SAUCXVXXrvt7ST0AO 

Nxo D oc N vvro ox E-i-vx 
4-XAsox uex cruxsAue 
xeNuraxv.+xxToeuTr 
vusuexesToroD95Ex 

CXWXOXiroXDUSOXC 

rNonsTovN+xounsDD 
NX+orxxvnueNONoue 
xoNceuueruxNuexoE 

reXOTOSOTODSXOTOL 
TNUX, 
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To dccypher a writing of this fort, you 
muft firft look for thofc charaders that 
moft . frequently occur, and fet them 
down for the vowels, as before. Then 
obferve the fimilar cha,radJ:ers that come 
together ; but you muft remember that 
two fuch chara£ters may here belong to 
two words. You arc next to remark the 
combinations of two or three charaOiers 
that are moft frequent, which will be fome 
of the words in the feventh and eighth of 
the foregoing rules ; and by obferving the 
other rules, you will infallibly difcover, 
with time and attention, any cypher wrote 
on thefe principles*. 

* When the >vords are wrote all cJofe togetheiv 
if the key to the cyphpr were to be changed every 
word, according to a regular method agreed on 
betwesn the parties, as might be done by either of 
the methods mentioned in the 48th Recreation, 
with very little additional trouble^ the writing 
would be then extremely difficult to decyphcr. 
The longer a&y letter wrote in cypher is, the more 
eafy it is to decypher, as then the repetitions of 
the charadlers and combinations are tlie more 
frequent. 

The 
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TW ^cfllowing are the contents of the 
twQ foregoing cyphers ; in which we have 
inverted the order of the words and let- 
ters, that they who are defirous of trying 
their talent at decyphering, may not, in- 
advertently, read the explanation before 
the cypher. 

<- • 

enil eno ton dna shtnom elohw eerht^ 
suoidifrepdna leurc o. noituac & ecnedurp 
fo klat lliw uoy : on, rotiart, tcelgen 
& ecnereffidni si ti. yltrohs rettel a em 
dncs ot snaem emos dnif rehtie, traeh eht 
morf semoc ti taht ees em tel &, erom 
ecaf ym ees ot erad reyen ro. 

evlewt fo ruoh eht ta thgin siht, ledatic 
eht fo etag eht erofeb elbmefla lliw sdneirf 
ruo Ua. rnoh eht ot lautcnup eb : deraperp 
Hew emoc dna, ytrebil ruoy niager 
ot, ylevarb eid ro,. thgin eht si siht, au 
sekam r«btie taht, etiwj su seodnu rot 

The 
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The method of correfponding by fig- 
nals being nearly related tb thatof cyphers, 
we Ihall here give two inftances of the 
manner in which it may be performed. 

RECREATION LI. 

Vifual Correfpondence. 

PROVIDE a circle of wood A BCD 
(Plate IV. Fig. i.) of about four feet 
in diameter, and divide its circumference, 
which will be about 1 2 feet, into 25 equal 
parts. In one of thefe fpaces cut an open 
Iquare, and through each of the others cut 
one of the 25 letters of the alphabet. (I 
ferving for J.) Over the fpaces that are 
cut out pafte a thin oiled paper. 

On the top of a pole P (Fig. 2.) fixed to 
the ground or floor, place a frame of wood 
EF, in which there is to be an opening of 
the fame (ize with one of the divifions on 
the wheel. On the outfide of this open- 
ing 
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ing let-lhfre -be a door, by which it may 
be occafionally clofed. To the pole let the 
wheel be fixed, at its center G, round 
which it muft turn, and be placed at fuch 
a height that the letters on its circumfe- 
rence may anfwcr to the hole in the frame. 
Behind that part of the wheel which is 
oppofite the board, let there be fixed, on a 
Hand, a ftrong light. 

When you would communicate your 
intelligence, open the door on the outfidp 
of the frame ; then put that dividon of th« 
wheel in which the fquare is cut, againft 
the opening, and place the light behind 
it; that ferves for a fignal to your cor- 
refpondent, which he anfwers by putting 
liis wheel in the fame pofition*. Whayt 
you intend to , communicate being wrote 
on a paper and placed before you in a 

* Where there'is a frequent correfpondence re- 
quired, certain hours of the day iliould be fixed 
for obfe^rring thefigna), 

YoL.h Mk pro- 
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proper pofition, you turn the wheel rouhdf, 
till that divifion which contains the firft 
letter of the firft word come before the 
opening, and keep it there while you tell 
4 ; you then turn the wheel, either back-^ 
ward or forward*, to the fecond letter 
and keep that before the ope^iing the fame 
time ; and fo of all the letters of that word ; 
and between every word you place the va- 
cant divifion before the opening, while 
you, in like manner, tell 4. When you 
have finifhed the whole of your intelli- 
gence, you {hut the door of the frame, or 
withdraw the light. 

If your correfpondent be far off, as fup- 
pofe two or three miles, or farther, . you 
muft be each pf ovided with a telefcope, of 
a fize adapted to the diftance between you, 

♦ There may be placed handles on different 
parts of the wheel as at a^ by c^ d, by which 
it will be the more readily turned about. 

Your 
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Your apparatus ihould be placed fome 
Viray within the room, that it may not be 
obvious to piflfengers. It is evident, from 
the conftrudion of this inftrument, that it 
is full as well adapted for a correfpondence 
by night as by day. 

A machine of this for t may be con- 
ftrufted at a trifling expence, and will 
be found highly ufeful in many inftances, 
as where two perfons live on the oppofite 
fides of a large river, or in a country 
where the roads are for a great part of the 
year impaflable, &c. If you are fearful 
any perfon, befide your correfpondent, 
fhould know what palTes, inftead of let- 
ters, you may ufe 24 charafters, like thofe 
we have given in the laft example of 
cyphers. 

This invention may alfo be applied to 

public xife, as to convey intelligence to the 

garrifon of a town befieged ; or where 

great difpatch is required; and in that 

M 2 c^e 
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After each letter you muft flop while 
you tell 4, and at the end of each word 
you may, for greater diftindion, pull both 
bells twice together. 

The above; combinations may be conti- 
nued to what number you pleafe ; fo as to 
take in the moft common words, fuch as 
and^ they you^ he^ Jhty they^ them^ tbis^ th9t% 
tnay^ can^ do^ &c. 
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MECHANICS, 

DEFINITIONS. 

l.TiTECHANICS is that fcience which 
explains the properties of moving 
bodies, -and of thofe machines from which 
they frequently receive their motion. 

2. Gravity is that power by which every 
body nat«irally descends toward the center 
of the earth. 

3. The center of gravity, in a (ingle 
body, is that point round which the feve- 
ral parts of the body, in every fituation, 
exadly balance each other, and confe- 
quently if that point be fuipendcd the 
body will remain at reft. 

4. The center of gravity, in two or 
more bodies, is that point between theox, 
from which the diftanceof each is iii pro- 
portion to the quantity of matter it con- 
tains. The lefs the matter the greater 
the diftance. 

5 The 
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5. The Vis Inertiae, or Inert Force, is 
that property in bodies, by which they re-r 
fift the power that endeavours to put them 
In motion. 

6- The denfity of bodies is the quantity 
of matter they contain, compared with 
their magnitude or dimenfions. 

7. Elafticityis that property in bodies 
by which, when their parts are forced out 
of their natural ftate, they return to it a- 
gain ; and by which two moving bodies, 
after ftriking, recoil from each other. 

8. Power, in mechanics, is the force by 
which any body is put in motion. • 

9. Weight, is the body to be moved. 

10. Motion, is either (imple or com- 
pound : fimple motion is that which pro-: 
ceeds from one power only ; and com- 
pound motion is that which proceeds from 
two or more powers, either at the fame 
time or in fucceffioi^. 

1 1 . The center of motion is that point 
round which one or more bodies move. 

12. Vc- 
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^2. Velocity of motion, is the fpace 
pafled 6v€r by a body in a given time. 

13. Accelerated motion, is that which 
continually increafes, and retarded motion 
is that which continually decreafes. 

1 4. The quantity of motion, or mo* 
mentum of a moving body, arifes from its 
velocity multiplied into the quantity of 
matter it contains. 

15. There are fix primary mechanic in- 
Jlruments, commonly called mechanic; 
powers, which are (1 .) the lever*, (2.) the 
balance, (3 ) the pulley, (4.^ the wheel and 
axis, (5.) the fcrew f , and {6.) the wedge : 
to which is fometimes added the inclined 

♦ Levers are faid to be of the firft, fecond, or 
third fort, according to the ficuation of the fulcrum 
r, as in PI. V, Fig. i, 2, 3 ; to which is added 
tbc bended lever, Fig. 4. 

-|- There are feveral forts of fcrews ufed in ma- 
chines, of which thofe'of Fig. 8, and 9, PI. V« 
^e moft comtnon. In Fig. 8, the part A B is called 
the male fcrew, and CD the nut, or female fcrew. 
The part A B (Fig. 9.) which is turned by the 
wheel C D, is called an endlefs fcrew, becaufe^ 
i^hile the wheel goes, it turns incefTantljr. 

plane 
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plane : and of feme or all of thefe every 
compound machine is compofed. See 
Plate V, 

i6. A pendulum is any body fuCpe^ded 
from a point, from which it ofcill^t^ or 
vibrates, as from a center; but i3 gene- 
rally underftood to be a ball fii^ei^cid sat 
the end of a firing or wire. 

17. That refiftance which ariXe* from the. 
rubbing of the parts of a machine againft 
^ach other, is called their fridion. 



APHORISMS. 

1. Every body, whether at reft or in 
motion, will conftantly continue in its pje- 
fent ftate, unlefs compelled to alter it by 
fome cKternal power.^ 

2. All motion, whether changed or ge- 
nerated, is in proportion to the force inv- 
preflfed, and is made in the dirJe6Uon that 
force ads. 

3. Adtion and re-aAioji, that is, tljie im- 
pulfes of two jjodip? pm «icli pther, an? 

* always 
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always ^qual, and in contrary, direc- 
tions^ 

4. In bodies not elaftic, if one in motion, 
ftrike againft another at reft, they will bptk 
move in the direction of the firft moving 
body; and the quantity of motion in both 
bodies will be the fame as it was in the 
firft before the ftroke. 

5. If one fuch body iii motion, ftrike a- 
gainft another moving in the fame direc- 
tion, but with lefs velocity, they will both 
continue in that direction, and the quantity 
x>f motion in both bodies will continue the 
fame. 

6. When two fuch bodies, with equal 
quantities of motion, and moving in op- 
pofite diredions, ftrike againft each other, 
their whole motion will be deftroyed, and 
they will remain at reft. 

7. If two fuch bodies, with different 
quantities of motion, and moving in op- 
pofite direflions, ftrike againft each other, 
they will continue to move in the direc- 
tion of that body which had the greateft 

momen- 
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iriomentum, and the quantity of motion 
in both bodies, after the flroke, will bef 
equal to the difference of their motions be-- 
fore it. 

8. The force of kflion in elaftic bodies 
IS twice as great as that of non-daftic bo- 
dies ; for the former ftrike each other not 
only by impulfe, but by tepulfe ; f ecoiling 
from each othef after the ftroke^^i 

9. The inert force of every body is itt 
proportion to its denfity* 

10. All bodies near thefurfice of the 
earth defcend equal fpaces in equal timesf • 

11. The velocity of falling bodies, in 
unrefifting mediums, is 16 feet the fir ft 

* In thefe aphorifms bodies are Aippofed to be 
perfectly elailic or non-elaflic : in all other bodies 
they will hold true only in proportion to the degrees 
of their elafiicity. 

f This muft be underftood of fuch as are called 
-heavy bodies 5 for in thofe that are light the rc- 
fiftance of the air makes a confiderable difference. 
A bullet and » feather fall with very different velo- 
cities in the air^ though in the exhaufted receiver 
they defcend together. 

fecond^ 
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fecond, nearly, and becomes continually 
accelerated In a regular progreflion. 

1 2. In every pendulum all its vibrations 
in finall arches, or parts of circles, are 
made in the fame time. 

13. The times of vibrations in different 
pendulums, are as the fquare roots of their 
lengths* : therefore a pendulum of four 
feet will vibrate twice while one of 16 
feet vibrates once, 

14. The length of a pendulum that vi-^ 
brates every fccond, will be 39 inches, 
nearlyt, and one that vibrates twice in a 
fecond will be gf inches. 

15. Any body, in the form a rod or 
ftafF,that is every where of equal denfity, 
as an iron rod, and that is one third longer 
than a pendulum, will vibrate in the fame 
time as that pendulum. 

16. In the lever, where the power P 

* See page 2. definition 2. 
t A pendulum of this fort is therefore a regular 
ideafure of time, and may be of ufe on many oe« 
cafions. 

8 (PI 
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(PL V. Fig. !.)and weight W are to cacb 
other reciprocally as their diftances from 
the fulcrum F, they will he in cqui- 
librio*. 

i7.The balance being a lever of the firft 
kind, where tlie fulcrum is placed exadly 
between its two extremities, if two weights 
E, F, (PI. V. Fig. 5.) be placed any where, 
at equal diftances from the fulcrum, and 
the balance remain in equilibrio, thoiib 
weights muft be equal. 

1 8. When a power fuftains a weight, 
by a rope going over a fixed pulley, the 
weight and power will be equal : but if 
one end of the rope be fixed> and the pul- 
ley be moveable with the weight, then the 
power will be but half the weight. 

19. In a combination of pullies, as 
A, B,C,D, (PI. V. Fig. 6.) called a tackle 
of puUies, the power will be to the weight. 



* The lever is to be regarded a$ the origin of 
the other powers, feeing they all ^St in a fipiilar 
manner, though in different direiSions. 



as 
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ft6 I to the number of ropes applied to the 
moveable puUies C Dj that is, in this cafe^ 
as I to 4* 

20. In the wheel and axis, the pdwef 
will be to the weight, as the diameter of 
the axis is to the diameter of the wheel. 

21. When there is a cbmbinatidn of 
wheels and axles, the power will be to the 
weight, as the diameters of the axles mul- 
tiplied into esLcti other, is to the diameters 
of the wheels multiplied into each other* 

22. lo the fcrew, the power is to the 
weight, as the perpendicular diftance be- 
tween any two threads of the fcrew A B, 
(t^l. V. Fig. 8.) is to the circumference of 
the cifcie defcribcid by the power at 
C or D*. 

23. In the wedge, the power is to the 
weight or refiftance, ais half the length of 
thebafeCE(Fig. 10.) to its height E F. 

\ 24. In the inclined plane, the power is 

* The fcrew has the peculiar advantage of faf- 
tainiog. a .conHderable weight, when once raifed, 
though the power be taken away. 

' Vol. L N to 
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to the weight, as the height of the plane 
CD (Fig. 1 1.) is to its length A B. 

25. A body acquires the fame velocity 
by rolling down an inclined plane A B 
(Fig. II.) as it would by falling through 
its perpendicular height C D. 

26. It is evident from the foregoing apho- 
rifms, that whatever is gained in time is 
loft in power ; and that no machine can of 
itfelf give any frefh power, but by dimi- 
nifhing the velocity of the weight, and in- 
creafmg that of the power, bring them to 
an equality. 

27. When a fly is added to any machine, 
as to a common jack, it does not increafe, 
but diminifh, the ftrength of the power ; 
its only ufe being to regulate the motion 
of the machine, and keep it conftantly 
equal*. 

* Thoogh the fly Sac* not in reality add any 
frdh power, yet by regulating the motion, it wHl in 
feme cafes, as when a man i^ employed to turn a 
large Wheel, fender the operation of the power more 
eafy and efficacious, 

28.1a 



Plate v= 



ij_ p 



P 



Ji[jg|iniiLMi|iMm!|JtiLiiiLi iiimmiN i 







~T7^^TJ^ 



RECREATIONS. 179 

28. In every machine, when the weight 
and poWef are in equilibrio, the leaft ad- 
ditional power fhould put it and keep it 
in motion ; but from the fridlion of the 
feveral parts of the machine, it is found 
that, on a medium, near one-third of the 
firft power mtift be added to keep the ma- 
chine in lAotion. 

29. The friaion of a machine does not 
^rife merely from the number of the rub- 
bifigpafts, but from the weight with which 
they are charged, muhiplied into the ve- 
locity of the motion. 

30. In all machines, fimplicity is their 
primary excellence, as they are thereby 
lefs liable to fridion and impediment ; the 
diforder of any one part of a machine fre- 
quently obftruding the operation of the 
whole. 
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RECREATION LIIL 

To conJlruSi a mechanical dial without 
wheels^ fpringi or weight. 

THIS dial confifts of a tin or copper 
barrel or cylinder C D, (Plate VL 
Fig. I.) which is fupported by two firings 
of catgut that are faftened to the points 
A and B. This cylinder, for common 
ufe, may be about a foot long, and nine 
inches diameter. 

The principal mechanifm of this dial 
is in the internal flru6ture of the cylinder 
which is reprefented by Fig. 2. and con- 
fifts of five divifions*, that are formed 
by the five pieces aj\ b g^ c by di^ and el^ 
placed perpendicular to the ends of the 
cylinder : all thefe divifions mufl: be pre- 
cifely equal ; and in each of the partitions 

* There are fometimes fix or more divifions, and 
the machine is commonly efteemed the more accu- 
rate for having a greater number, 

almofl 
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almoft clofc to the circumference of the 
cylinder, there is to be a fmall hole, fuch 
as is made wiih a large needle. 

In the divifions muft be placed a quan- 
tity of water, equal to about one-fourth o£ 
the content of the cylinder ; but the exa<3: 
proportion can be determined by trial on- 
ly. This water ftiould be diftilled, or at 
leaft well filtered, that it may not, by 
growing foul, impede the motion of the 
machine ; ^nd if there be a due quantity 
of fpirits mixed with the water, it will be 
thereby prevented from freezing. At one 
end of th€ cylinder is a fmall hole, by 
which it may at any time be emptied ; 
this hole is to be flopped with wax. 

The barrel being brought up to the 
points A and B, by winding the firing 
round its axis, it would there reft, but 
the \vater oo;iing through the fmall holes 
in the upper partitions deftroys its equi- 
librium ; and as it flowly and gradually de- 
N 3 fcenit 
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fcends, the fmall points at the end of its 
axis fhow the hours, and parts of an hour, 
according to the number of divifions pa 
the fcales E or F. 

If this dial go too faft or flow, it may 
be eafily regulated, either by diminifliing 
or increafing the fize of the catcut, or the 
quantity of water in the cylinder. 

Machines of this kind are moft common 
in monafteries, and are frequently made 
by the monks themfelves, for their own 
private ufe ; the purchafe of a watch re- 
quiring a fum of money which is very 
rarely poflefled by any of that clafs of 
men ; if they can be called men who dif- 
claim the principal charafteriftic of man- 
hood. 
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RECREATION LlV. 

A dial to Jhow the hour by gradually de^ 
Jcending an inclined plane. 

TH E external ftrudure of this dial 
confifts of two parallel plates, con- 
neded by a hoop A B (PL VI. Fig. 3.) 
which is placed about one- eighth of an 
inch beneath the circumference qf the 
plates. Thefe plates are indented, to pre- 
vent their Aiding down the plane. On the 
front plate are infcribed the 24 hours ; and 
at its center is a fmall hollow hemifphere^, 
moving freely on a pin : the lower part 
of this hemifphere is filled with lead, that 
keeps the little gentleman who fits upon 
it, and points with his finger to the 
Jiour, conftantly in an ered pofition. The 
deepibades in the plate reprefent its con-^ 
gravity, which is about half an inch. 

Fig. 4. In the fame plate, reprefents the 
internal ftrudlure of this dial. LET Q^ 
N 4 is 
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is the Qircumference of the hoop : f ai 
frame-plate, on which is placed the train 
of wheels 1,2, 3, 4, which are nearly fi- 
milar to thofe in another dial, and are, in 
lils;e manner, governed by a balance and 
regulator. There is here no fpring, nor 
fufee^ their efFeds being otherwife fup4- 
plied, as will appear hereafter. The great 
wheel of the train is placed upon the axis 
of the n^ovement, at the center, and the 
Other wheels on one fide, which would 
give the machine a rnoyepaent, fpr a ihort 
time, on a horizontal plane : it is therefor? 
peceffary to fix a thin plate of lead, C, on 
the pppofite fidp, to prefi^rve the equili- 
brium. The machine will then reft in 
^ny pofition on the horizontal plane H H ; 
but if it be placed on the inclined plane 
D G D, it will touch it in the point 0, but 
cannot reft there ; for the cente/'of gra- 
vity at M, ading in the dire^ion M T, 
and having pothing to fuppcift it, muft ne- 
^eflarily defpeqd, and carry the body dowp 
{he plaiie, 
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But if on the other fide -fuch a weight 
P, be filled, as fhall remove the center of 
gravity from M to V, in the line L G, 
which pafles through the point G, then 
it will naturally reft on thq inclined 
planCt 

Now if the weight P be not fixed, but 
fufpended at the end of an arm or lever, 
which is faftened to the center-wheel i, 
moving on the axis of the machine at M, 
and which communicates, by its teeth, 
with the other wheels ; in that cafe, if the 
weight P be juft equal to the refiftance 
arifing from the fridion of the train, the 
dial will remain at reft, as on a horizontal 
plane. 

But if the weight P be fuperior to the 
refiftance of the train, it will neceflarily 
put it in motion, and the dial will then 
gradually defcend the inclined plane ; 
while the weight P, its arm P M, and 
$he wheel i, conftantly preferve the fame 
^ pofitioa 
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pofition they were iri when the dial begar\ 
to mpve. 

From what has been faid it is eafy to 
coij.G€ive that the weight P may have fuch 
a determinate gravity, as fliall ad: upon 
the trail;! with any required force, and 
confequcHtly. produce a . mption in the 
machiixe of any required velpci;ty, fuch, 
for example, as fliall Carry it roi^nd once 
in 24 hours. Therefore, if the dian;ieter 
of the. dial platfe he four inches, it will 
de&ribe the length of its circumference, 
that is, J 2 inches five-tcaths, nearly, in 
the 24 hours. From whence it follows, 
that this niovement may be made to con- 
tinue any number of days, by a propor- 
tional increafe of the length of the plane ; 
and if that were in%3iijt?, tjh.e SiCtiQJi of the 
di^l would be perpetual. 

The motioia 6f thii>dlsd i% eafily accele- 
rated or ifetaried by ts^ng or deprefling 
the inclined plane, by nScans <of the fcrew 

7' " ■ ^S(%. 
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$ (Fig. 3.) The angle to which the plane, 
is firft raifed is about 10 degrees, that 15, 
the ninth part of a quadrant, or quarter 
of a circle. 

RECREATION LV. 

^ chfk to g9 perpetually by the influence of 
the celejlial bodies. 

THE conftrudion of the movements 
in this clock is the fame with thofe 
in comrcion ufe : it diflFers from thofe only 
in its fituation, and the manner in which 
it is wound up. ' 

This clock is to be placed near a wall, 
by, or againft, which the tide conftantly 
flows. To each of the barrels, round which 
the firing that carries the weight is wound, 
there muft hang a bucket, and into that, 
when the tide rifes to a certain height, 
fhe water runs, by means of a pipe fixed 
in the wall. The bucket then overbalance- 
ing the weight, defcends, and winds up the 

clock ; 
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clock; but when it comes to a certain 
depth, it is taken by a catch fixed in the 
wall, which, by turning it over, difcharges 
the water. The weights pf the clock then 
defcend in the ufual manner, and the buck- 
ets are drawn up. 

Now as this clock is kept in motion by 
the tide, and as the tide proceeds from 
the influence of the fun and moon, it ne- 
ceflarily follows, that the motion of the 
clock proceeds from the fame caufe ; and 
that as long as the parts of the machine 
remain, motion will be perpetual. 

This, according to the common accep- 
tation of the term, is certainly a perpetual 
motion ; and fo is every mill that is driven 
by a conftant ftream ; but that is not the 
fenfe in which the term was ufed by the 
advocates for a perpetual motion in the 
laft century. They meant a machine, 
which, being once put in motion, fhould, 
by its peculia; conftruction^ move perpe- 
tually, 
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tually, without any frefh force impreflfed. 
This they attempted by various means ; 
as the attraction of a loadftone, the defcent 
of heavy bodies, the difference of the mo- 
mentum in revolving weights, &c. all of 
which, though ingenious enough, difcover 
a want of due attention to the principles 
of mechanics. Befides, if a perpetual 
movement could be effefted by either of 
thofe means it would be of very little, or 
no ufe : for the unavoidable wear of the 
feveral parts of the machine, arifing from 
the inceflant fridion, muft ne(;efrarily 
deftroy that equality of motion, which 
alone could render its perpetuity of any 
confequence. 
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RECREATION LVI. 

T^he injcrutabk lock. 

/TpHE difEeuIty a ftrangferwould fiiid m 
^ opening this lock, when In poffeiEon 
of the k^y, arifes partly from the fcutcheott 
that is placed before it> and partly from the 
peculiar form of the key. 

' The fcutcheon AB (Pl.VIL Fig. i.) con- 
fifts 6f a circular plate of brafs or iron, 
on whofe rim are 24 teeth, that take the 
leaves of the pinion C : this fcutcheon may 
therefore be placed in 24 different pofi- 
tions ; in feveral, or all of which, the key 
maybe inferted, but the lock opened in one 
of them ofaly : D, is the aperture for the 
key, and a^ b^ f, d^ are four knobs by which 
it is turned about. 

The key ABCD (Fig, 2.) confifts of 
two fets of wards, which are divided into 

twelve 
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twelve parts, as is expreffed by the paraU 
lel lines in the figure, and which fhould 
be made to Join fa exadlj, that when 
they ^re prefled together, their divifions 
ms^y not be vifible. At the middle of the 
key is a fcrew E, which, when tufned in, 
faftens all the parts togethef, arid whert 
fcrewed out, fets them at liberty, that they 
ftiay be turned round the barrel of the key, 
at the center of each part. When yoii 
have locked the door, you turn the 
fcutcheon about by one of the knobs ; then 
unfcrewing the wards of the key, you 
turn part of them half round, that is, you 
bring fome of thofc parts that were liext 
AB to CD, and then make them faft again, 
by the fcrew at the end. 

Now if the perfon, ihto whofe hafidft 
this key flialL fall, be ignorant of the 
fcrew, it will be abfolulely impoffible fot 
him to open the lock ; and if he fhould 
know the ufe of it, the trials he tiiuft toake 
before he can have any profpei^: of fuc*- 

cefs, 
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cefs, will render the attempt highly at>* 
furd ; for there being 12 divifions in the 
key, it stppears by the i8th Recreation 
df this volume, they may be placed ia 
479,001,600 different pofitions, and as each 
of tbefe pofitions may be applied to the 
feveral ways in which the fcutcheon may 
be placed, it follows, that if the foregoing 
number be multiplied by 24, the produft, 
which is ix,496,038,400,will be the num- 
ber of all the trials that can be made: there- 
fore, it is eleven thoufand four hundred 
and ninety- fix millions, thirty-eight thou- 
fand, three hundred and ninety-nine, to 
one, at each trial, that he does not open 
the lock. 

For common purpofes a much lefs iluiti- 
ber may fuffice : fuppofe, for example, 
there are only feven divifions in the key, 
the number of trials will be then 120,960. 
Now fuppofing 60 trials to be made in an 
hour, it would require 2016 hours to make 
all thofe trials, that is, to be fure of fuc- 

ceeding -, 
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ttiding ; that is, fuppofing again, a regu- 
lar account to be kept of each trial as it is 
made, for otherwife the fame trial might, 
and naturally would, be made feveral 
times, 

11 EC RE ATI ON LVIL 

iSo to difpofe a hand-milly to grind corn^ tic. 
that being once put in motion^ it jhall 
work incejjantly, from morning to nighty 
without the djjijlancie of any animal powen 

'TPHE form of this mill maybe fimilar to 
*■" thofe in common ufe : its motion is 
to be maintained by means of a fmoke- 
jack : the ufe of this fort of jack is com- 
mon enough $ but its conftrudion and 
'mariner of ading being clearly under- 
ftood by few, we Ihall here defcribe 
them, 

iThe horizohtal wheel AB (Plate VIL 
Fig. 3.) is placed in the narroweft part 
df the chimney that is next the fire : ita 
Wings which are made of tin, are inclin- 

Vol. I. O ed 
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cd to the horizon, that is, placed in a flop- 
ing direction . To the fame axis on which 
AB turns, is hkewife placed the cog-wheel 
C, that takes the teeth of the perpendicu- 
lar wheel D. On the fame axis with D, 
is placed the wooden wheel E, round 
which runs the rope F, on whofe lower 
part is placed the wheel of the fpit. 

Now, the air, being rarefied by the fire^ 
forces up the chimney, and meeting with 
the wings of the horizontal wheel in the 
narroweft part, neceffarily turns it round, 
and at the fame time turns the cog-wheel Q 
which turns D and E, together with the 
ropCft which by its fridion againft the 
wheel of the fpit, keeps that likewife con- 
ftantly turning ; and its velocity will be 
always m proportion to its weight, and 

the ftrength of the fire. 
A-- 
^:*^^h€refore, if inftead of the iron fpit, 
thehandk of the miilv be fixed in the cen- 
ter (^' the lower woorden wheel, it muft, 
in like manner, turn that round : and the 

motion 
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inotion will continue not only while 
the fire lafts, but a confiderable time 
after ; for there will be a continual circu- 
ktion of the air up the chimney, till that 
in the room becomes equally cold With the 
external air. 

This machine may in like manner bd 
applied to the reeling of yarn ; to the 
making a hammer ftrike perpetually oni 
&n anvil ; sind many other domeftic pur-i 
pofes. 

RECREATION LVIIL 

j/i carriage to go without any other ford 
than what it receives J rom the pajfengers. 

THIS tnachihe is teprefented by AB 
CD, (PL VIII. Fig. I.) It is moved 
by the footman behind it ; and the fore 
wheels, which a6l as a rudder, are guided 
by the perfon who fits in the carriage*- 

* This machine was invertted by M. Richard^ 
a phyfician of Rorchelle, and was exhibited at 
at Paris in the laft century. It is defcfibed by M. 
X>zanani \ii bis Recreations Mathcfmatiques* 

2 Betweea 
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Between the hind wh6els is placed a box, 
in which is concealed the machinery that 
moves the Carriage. A A, Fig. 2 . is a ftnall 
axis, fixed into the box* B is a pulley, over 
which runs a rope, whofe two ends are 
fattened to the ends of the two leavers or 
treddles CD, whofe other ends are fixed 
in fuch mariner in the piece E, which is 
joined to the box, that they can eafily 
move tip and down. F, F, are two flat 
pieces 6f iron, that are joined to the^red- 
dies, and take the teeth of the two wheels 
H H, which are fixed on the fame axis 
with the hind wheels of the carriage, I, I. 

It is evident that when the footmari 
behind prefles down one of the treddles, 
fuppofe C, with his foot, he muft bring 
down one of the pieces of iron F, and con- 
fequently turn the wheel H that is next 
to it ; and at the fame time, by means of 
the rope that goes over the pulley, he muft 
raife the other treddle D, together with 
its piece F, which being thruft down, will 
turn the other wheel H ; and fo alternate- 
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ly : and as the great wheels are fixed on 
the fame axis, they muft neceflarily move 
at the fame time. 

It is eafy to conceive that if the ends 
of the treddles next E, inftead of being 
placed behind the carriage were turned the 
oppofite way, fo as to come under the feet 
of the perfon who fits in it, he might 
move it with equal, or even greater faci- 
lity, than the footman, as it would then be 
charged with the weight of one perfon 
only. 

A machine of this kind will afford a 
falutary recreation in a garden, or park, 
or on any plain ground, but in a rough or 
deep road muft be attended with more pain 
than pleafure. 
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REtREATION LJX. 

T'lie cafapulta. 

'TpH IS eng'me was in great repute among 
-*• the ancients, and ufed by them ii^ 
throwing darts or fpears againft their ener 
mies, from whence it had its name. Some 
of the fpears or darts thrown by thefe en-? 
gines are faid to have been eighteen feet 
long, and to have been thrown with fuch 
velocity as to take fire in their courfe*. 

* It will not be improper to infcrt here, what 
18 related by writers of the laft century concerning 
the force of darts or arrows. Greaves, in his 
Pyromodographia^ fays, ^^ Some Turki(h bows 
^' are of that ftrength as «) pierce a plank fix 
f« inches thick. '* He adds, « I fpeafc what I 
V have feen." And Barclay, a writer of fufficient 
credit, in his Icon Animorum, fpeaking of the 
Turkifli bowj which differed very little in forfti 
from the long bow, anciently in ufe among us, 
^eipg drawn by the hand^ without the help of the 
rack that is ufed to fome other bows. He fays, 
\\ 1 was an eye witnefs, how one of thefe bows, 
** with a little arrow, did pierce through a piece 
f' of ftecl three fingers thick/* Of fafis like thefe 

a maq 
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ARCD,(PlIX.Fig. T.) is the frame that 
holds the darts or arrows, which may be of 
different numbers, and placed in different 
diredions. E F, is a large and flrong iron 
fpring, which is bent by a rope, that 
goes over the three pullies I, K, L, and is 
drawn by one or feveral men ; this rope 
m^y be faftened to a pin at M. The rope 
therefore being fet at Hberty, the fpring 
mufl ftrike the darts with great violence, 
and fend them, with furprifing velocity, to 
a great diflance. This inflrument differs 
in fome particulars from the defcription 
we have of that of the ancients ; princi- 
pally in throwing of feveral darts at the 
fame time, one only being thrown by 
their's. A machine of this fort would' be 
of ufe in thofe countries where there are 
frequently large flights of birds, for a great 

a man may be very well allowed to doubt, or to 
fuppofe they were attended with fome deception : 
yet totally to difbelievc them, when related by 
fuch witnelTes, merely becaufe they are to us ini* 
pra6licable, favours rather of ignorance and teme- 
fity than a rational caution. 

O 4 number 
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number of arrows. being thus difcharge4 
at the fame inftant, could not fail of doing 
remarkable execution. 

RECREATION LX. 

Jq fail as Ja/lj with a fair tvind^f By lan4 
as by water. 

rip HIS i? to be effeded by means of a 
4- failing chariot, or boat fixed on four 
wheels ; as AB (Plate IX. Fig. 2.) which 
is driven before the wind by the fails G D, 
and guided by the rudder E. In a chariot 
of this kind the wheels fhould be farther 
afunder, and the axle-trees longer, than in 
other carriages), tq prevent overturning. 

A -machine of this fort was conftrufted 

in the laft century by Stephinus, at Sche- 

veling in Holland, and is celebrated by 

many writers. Its velocity with a ftrong 

wind is faid to be fo great, that it would 

parry cigh|.Qr ten perfons from Scheveling 

to Ppttcn, which are forty-two Englifli 

iniles diftant, in two hours. 

Carriage? 
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Carriages of this kind are faid to be fre- 
quent in China ; . and in any wide, level 
country, muft be fometimes both pleafant 
^nd profitable. The great inconvenience 
attending this machine is, that it can only 
go in the direflion the wind blows : and 
even not then unlefs it blow ftrong ; fo 
that, after you have got fome way on your 
journey, if the wind fihould fail, or change 
you muft either proceed on foot, or go 
back. Some remedy for this inconvenience 
will be found in the next recreation. The 
Hollanders have, or had, fmall veflels, 
fomething of this kind, that carry one or 
two perfpns on the ice, having a fledge at 
bottom inftead of wheels ; and being made 
in the form of a boat, if the ice break the 
pafTengers are fecured frpna drowning, 
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RECREATION LXI. 

^ofale by land againjl the wind. 

LFT A B C D (Plate X. Fig- i.) be the 
body of a failing chariot 2 M the maft, 
to which are fixed the wings or fails E E 
G H i the two fir ft of which E F, are here 
fuppof(?d to be expanded by the wind. R 
is the rudder by which it is guided. 
Therefore, the wind driving the fails 
round, with th? maft M, and the cog 
wheel K, takp the teeth, placed perpendi- 
cular to the fides of the two fore -wheels 
of the carriage, and confequently keep it 
IQ continual motion. 

The body of this machine fhould not 
be large, nor placed very high, not only 
to prevent overturning, but that its mo- 
tion may not be thereby impeded \ for the 
velocity will be in proportion to the force 
of the wind on the fails to that on th? 
body of the machine. Therefore if they 

be 
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be both equal it will (land ftill ; or if the 
force on the body be the greateft, it will go 
backw rds ; unlefs there be a contrivance 
to lock the wheels. The upper part of 
the machine next A, may be made to tak6 
off, when the wind is contrary, and there 
may be another fet of fails placed between 
fhe two hind wheels, which will confxder- 
ably increafe its velocity. But after all, 
for general ufe> a common carriage mud 
be preferable : for this cannot be expeded 
to go up a moderate afcent without great 
difficulty, nor down a decUvity, when 
there is a ftrong wind, without danger^ 
and even on level ground, if the road be 
in any degree rough, its progrefs muft be 
very flow ; attended both with difficulty 
and danger. In an open country, how- 
ever, where there is a large tra<3: of level 
and fmooth ground, and frequent ftrong 
winds, a machine of this fort will cer- 
tainly be very convenient ; and in moft 
(Countries, when made of a fmall fize, may 
be ufeful to young people, by affording 
jhem a pleafant and healthful exercife. 
9 RECRE- 
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•RECREATION LXIL 

^he uninvertible carriage. 

T^HE body of this carriage muft confift 
of a regular hollow globe, as A B 
(Plate X. Fig. 2.) at the bottom of which 
Is to be an immoveable weight, and which 
muft be proportioned to the number of 
perfons, or the load the machine is intend- 
ed to carry. Round the globe muft go two 
horizontal iron circles D, E, and two 
others F, G, that are perpendicular to the 
former. All thefe circles muft be made 
exadly to fit the globe, that it may move 
freely in every diredlion. The two horr i- 
zontal circles are to be joined on each fide 
by a perpendicular bar, one of which is ex- 
prefled in the figure by H I. All thefe 
irons (hould be lined with leather, to pre- 
vent unneceffary fridion. The body of 
the carriage may be either of leather or 
hard wood, but the latter will be moft ele- 
gible, as leaft liable to wear. The wheel 

on 
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on each fide is to be faftened to the per- 
pendicular bar by means of a handle K, 
that keeps it fteady. 

Now, the body of this machine move- 
kig freely in the iron circles, every way, 
the center of gravity will always lie at C ; 
therefore in whatever ppfition the wheels 
are, or even if they overturn, the body of 
the carriage will conftantly remain in the 
fame perpendicular diredion. 

At L is placed a pin, round which 
is a hollow moveable cylinder: this pia 
moves up and down in 'the groove M N, 
that it may not impede the perpendicular 
motion of the circles, at the fame time 
that it prevents the body of the machine 
from turning round in a horizontal direc- 
tion, O, is one of the windows, P the 
door, and QJR the Ihafts to this ma- 
chine, 

When a carriage of this fort is intend* 
cd for a fingleperfon, or a light wpight^ 

it 
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it may be hung on fwivels, in the famd 
frianner as the rolling lamp or the fea 
compafs, which will make its horizontal 
motion ftill more regular : and when it is 
defighed to Carry feveral perfons, by add- 
ing another perpendicular bar, on each 
Tide, between the two horizontal circles, 
it may be pliced on four wheels. The* 
body of this machine fhould be frequent- 
ly oiled or greafed, not only to prevent 
any difagreeable noife that may arife from 
its rubbing againft the circles, but to pre- 
vent unnecefTary wear in the feveral partsw 

Tnis carriage rs not intended for fmooth 
roads, br a regular pavement; there, cer- 
tainly, thofe of the cottitnoii conftf udiori 
ate tttuch preferable ; nor fhould a carriage 
totally free from irregular motion bd 
fought after by thofe who are in perfect 
hellth : but there are many perfons, fub- 
jedi to different diforders, who by being 
obliged to travel over rough roads in the' 
Common carriages, fuffer tortures of which 

the 



Plath.X'. 




(I 



RECREATIO^JS. 207 
the healthful have no idea, to all thefe, 
therefore, and to every one who is forced 
to travel through dangerous roads, a car- 
riage of this fort niuft doubtlefs be high- 
ly defirable. 

As this defign may appear tofome per- 
fons, on a fuperficial view, impradicable, 
we (hall here infert an account of a fimi- 
lar carriage, which we have taken from 
the firft volume of the Abridgement of the 
Philofophical Tranfaftions, by Lowthorp, 
p. 592. There is not, however, any de-* 
(cription of the manner in which that ma^ 
chine was conftruded. The account is as 
follows : *' A new fort of calefh defcribed 
** by Sir R. B. This calefh goes on 
•' two wheels ; carries one perfon : is light 
** enough. Though it hangs not on bracks 
•* yet it is eafier than the common coach. 
** A common coach will overturn if on« 
*• wheel go on a fuperficies a foot and a 
•* half higher than the other, but this 
** will admit of the difference of three 

^^'foot 
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*' foot and one third in height of the fa- 
*' perficies, without danger of overturn-^ 
<* ing. We chofe all the irregular banks, 
*' and fides of ditches, to run over ; and I 
«* have this day feen it, at five feverai 
** times, turn over and over, and the horfef 
** not at all difordered. If the horfe (hould 
*« be in the leaft unruly, with the hel^ 
" of oiie piti, you difengage him from 
" the calefh without any iilcohvenience 
•^ (a contriiiance of this fort may be eajity 
*^ added to the foregoing defign.) I myfelf 
*' have been once overturned, and knew 
" it not till I lookt Ujp, and faw the 
^' wheel flat over my head : and if a mari 
** went with his eyes fhut, he w^ould 
** imagine himfelf in the mod fmooth 
** way, though at the fame time there be' 
** three foot difference in the height of 
** the ground of each wheel." 
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RECREATION LXIII. 
l%e columnar dial. 

PLATE XL Fig. I. reprcfents a column 
or obelifk AB, whofe fliaft GH is 
fluted, and divided by horizontal lines, that 
appear as joints, and ferve to mark the 
hours : the infide of this column is hol- 
low, and is reprefented by Fig. 2 : in the 
bafe is placed the hollow cylinder A, con- 
ilruded exadtly in the fame manner with 
that of the 53d kecreation of this volume, 
but here it is kept in motion by the weight 
B, faflened to a ftring that goes over the 
pulley C, and to this ftring is- likewise 
fattened the index H, that, as the weight 
defcends, points to the. hours marked on 
the outfide of the column, as is exprefled 
\n Fig. I , at H. The axis of the cylinder 
comes through the front of the column, 
and to the end of it is fixed an index th^t 
points to the minutes of each hour, mark- 
Voul. P cd 
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ed on a circle in the front of the bafe^ as 
in Fg. I. at B. 

The ftf ikiqg part of thi« dial is tontain- 
ed in the capital of the column, (fee Fig.2 ) 
where D E is an axis, on which ate pTaeefl 
the two brafs wheels F and G, that are of 
an equal diametet. On the circumference 
ofthe wheel G are fix te:eth, placedaf equal 
diftances from each other ; thefe teeth are 
taken by the detent or lever I K L. The 
wheel F is likewife divided into fix equal 
parts, in each of which is placed a dif- 
ferent number of teeth from one to fix. 
The fhort end of the detent or lever 
jVINO takes the teeth of this wheel, and 
to the other end of it is fixed the hammer 
P, that ftrikes the bell Q^ 

The wheel A making a complete re- 
volution every hour, when it comes to K^ 
its tooth raifes the^ end a of the lev^ 
a^ b^ Cy confequently deprefl^es the oppofite 
end r, which by mean » of the firing 4:^/,Taifes 
o -the 
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the end I of the lever IKL, and the wheel 
G is turned by the weight W from G to 
Z, biit can go no farther; for the end I, 
of that lever, being heavier than the other 
endjdefcerids again imniediatelyafterithas 
quitted the tooth. Now the wheel F be* 
ing of the famedimenfion as G> and fixed 
ipn the fame axis, muft neceflarily move 
the fame fpace, in order to which it muft 
pufti up the end of the lever MNO, that' 
pr^fles.againft one of its teeth, and that 
.fend defcending again immediately, being 
heavier than the other, the hammer O 
will ftrike the bell ; it wilU in like maii- 
nelr, be forced over and fall between each 
tooth, till it come to the end of the .divi-> 
fionj and confequently give as manyftfokes 
6n the bell as there are teeth in that di- 
vlfion. As the end NO of the lever 
MNO is three times as long as M N, 
while the fhort end is puflied over one of 
the teeth, the other will be pufhcd three 
times as far from4fae belL 

P 2 Due 
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• Due care muft behad in adjufting the 
weight to the efFed 'it is to produce : for 
if it be too light, it will not overcome the 
friftion of the lever with the teeth j and 
if it be too heavy, the wheel will move 
with too great velocity, and not give the 
lever fufEcient time to fall in between the 
teeth. To the axis of each of the wheels 
A and F is fixed a racket- wheel and a 
ketcb> by which they were wound up. The 
time of this dial's going may be confi- 
derably increafed by adding one or more 
pullies to thofe at C and W. 

It is evident from the conftrudion of 
this dial that it ftrikes from one to fix 
only : it may, however, be made to ftrike 
all the twelve hours, but then the num- 
ber of teeth on the wheel F muft be in- 
creafed from 21 to 78, and .confequently 
the wheels muft be larger or the teeth 
fmaller, jeither of which would be incon- 
venient ; and, as we have obferved elfe- 
where, fimplicity is a capital excellence ih 

7"~ the 
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the conftrudion of every machine. It 
would certainly be more eligible for clocks 
in general to found no more hours than 6, 
as they would be lefs complete in their 
conftrudlion, the hours would be more 
readily told and lefs liable to bq miftoofc ; 
T\or could it be attended with any incon- 
venience, as it is impoffible for any one, 
to whom time is of the leaft importance, 
not to diftinguifli morning, i^oon, and 
night from each other, 

A clock of this fort ipay be conftrufted 
at ^ fmall expence, and will make an ele- 
gant pi^c? of furniture ; or if elegance be 
not regarded, the machinery may be pUced 
in. the corner of a room, with ^ plain board, 
before, and it will anfwer the intention, 
equally well. It is eafy to conceive, that 
with a fmall alteration this machine may 
fervp as a reveilleqr or alarum. 
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RECREATION LXlV. 
An air chronometer. 

PROVIDE a glafs tube (Plate XII. Fi^. 
I.) of about an inch diameter, and 
three or four feet long : the diameter of 
the infide of this tube muft be precifely 
<5qual in every p^rt : at the bottom is to 
be a fmall hole, that is clofely coverec( 
with a valve. In the tube place a piftofn 
E, (Fig. 2.) which is made t6 fit it exa£Uy, 
and muft be oiled, that it may move in the 
tube with the greateft freedom: in this 
pifton there is a cock, that fliuts quite 
clofe, and from the top of it there goe§ 
a cord F, that pafles through the hah-, 
die G. 

>Iow the cock of the piftpn being 
clofedf it is to be let down to the bottom 
of the tube, and being then drawn up to 
the top, the air wiU rufli in by the valvQ 

at 
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at thebottom of the tube, and fupport the 
pifton. You are then to turn the cock, 
foaa to make a very finall venx, and the 
^ir paflSng flawly through that rent, the 
piiion will gradually defcend and fhow 
the hour, either by lines cut in the tube 
with a diamond, or marked with paint> or 
by fmall flips of paper pafted on the 
glafs. If this chronometer (hould -go 
too faft or flow, it may be eafily regu- 
lated by altering the pofition of the cock 
in the pifl;on, as it is on that the whole 
.depends. 

If, infl:ead of marking the tube, you 
would have the time ftiown by a dial, it 
may be eafily effeded by placing an axis, 
to which the hand of the dial is fixed, 
diredly over the tube, and winding the 
firing, to which thepifton is joined, round 
that axis ; for then as the piflon de- 
fcends the axis will gradually turn the 
][iand, and fliow the hour : but you are 
P4 to 
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to obferve, that as the defccnt of the pifton 
is not conftantly regular, occafioned by 
the decreafe of refiftance from the quan-- 
l^ity of fubjacent air as the piflon defcends, 
the axis therefore mud not be a regular 
cylinder, but conical, like the fufee of a 
watch, as in Fig. 3. by which means the 
motion of the hand of the dial will be con* 
ftantly uniform. 
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RECREATION LXV, 

^elamp chronometer. 

PLATE XII. Fig. 4. reprefentsa cham^* 
ber-lamp A, confifling of a cylindri- 
cal veflel about three inches high and 
one inch diameter, placed in the fland B. 
The infide of this veflel muft be every 
where exadly of the fame diameter. To 
the ftand B is fixed the handle C* which 
fupports the frame DBF G, about twelve 
inches high and four inches wide; This 
frame is to be covered with oiled paper, 
and divided into twelve equal parts, by 
horizontal lines ; at the end of which are 
wrote the numbers for the hours, from i 
to 12, and between the horizontal lines are 
diagonals, that are divided into halves, 
quarters, &c. On the handle B, and clofe 
to the glafs, is fixed the ftyle or gno- 
mon H. 

Now 
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Now as thediftanceof theftyle from the 
flame .af:ihe laisijiis oiiLy hatf aA mrfi, if 
the diftance of the frame from the ftyle be 
fix inches, then * whife thie float that con- 
taint <be light ^fccqdSj by thcdecf^ftcf 
tbeoiJ;,.pne jiich,tll«i(hadow of the ftyle oa 
tljt.e.fram.ff will afcend twelve inchesi tfut if^ , 
m wbofe length, andihowby itt^ptogrcf- 
fron, the rcgulat, iocreafe of the boui«, 
witfi their feveral divifipDa, ; ' 



Itjis quite neccffary that the qU ufed in, 
tbifii Jamp be always of the fame fort, and 
qiwte p^rc, and that the wickalfo be con- 
ftantly 9f the fame fize and fubftance, as it ^ 
i^^^on tbefe circumftancea and the uniform 
figv^e of the vcfTel, that the regular pro- . 
grefs. of the fhadow depends. 

To make, this machine ornamental as 
well as ufeful, there may be. drawn in the 
middle of the frame, yet fo as to leave the 
divifions of the hours quite vifible, the 

figures. 
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figures of trees flowers, animals, or 
|!fhatever ejfe the owner's imagination Aall 
fuggeft ; and if they be properly painted^ 
in lively colours, they will have a Tery 
pteafing effect, 

RECREATION LXVI. 

77/^ noSlurnal dial. 

TH E two \Ykeels A and B (Plate XIL* 
Fig. 5.) are ofthe fame diameter, and 
have each fifty four teeth : their axes arc 
parallel, but have noconnedion with each 
pjther. The pinion C and the wheel D 
have each fix teeth, andth^ wheel E eigh- 
teen teeth ; the two Uft wheels, D and B^ 
are placed on the iame axis : all thefe 
Vrheels muft be of brafs or copper^ and ai 
light as poffible. Near the circumference 
of the wheel A are the figures for the 
hours and their divifions, which are cut 
^hrough the plate, and covered with oiled^ 

paper. 
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paper. On the wheel B, at F, is fixed a 
lamp, the oil of which muftbe of the 
pureft fort, and the wick conftantly of the 
fame fize and matter ; and round the axis 
of this wheel is wound a rope, to which 
hangs the weight G. 

Now the quantity of oilin the lamp is 
fo adjufted, as to exadly counterbalance 
the weight G ; but as the oil is continu- 
ally decreafing, the weight muft defcend, 
though very gradually, and coniequently 
turn the wheel B, and that muft turn the 
pinion C and wheel D, which being fixed 
on the fame axis as £, turns that alfo, 
and confequently the wheel A. But as 
each of the great wheels A and B have 
fifty- four teeth, the pinion C and wheel 
Donly fix teeth, and the wheel E eighteen 
teeth, it neceflarily follows, that while the 
wheel B moves from F to H, that is, one- 
third of its circumference, the wheel A 
xnuft make a complete revolution ; and as 

fome 
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fome parts of its circumference will be con- 
tinually oppofite the lamp, the number of 
the hour will be always vifible. 

A hollow cone or funnel, as Fig. 6, is 
to be plaqed to that fide of the lamp oppo- 
fite the wheel A, the fmall end of this cone 
fliould be fquare, and which will confine 
the light of the lamp to a determinate 
part of the wheel A: if a moveable lens 
be adjufted to this fmall end, the quantity 
of light may be extended or contraded at 
pleafure. 

This dial may be made to found the 
hours, by adding the apparatus defcribed 
in the 63d Recreation, and fixing a tooth 
on the rim of the wheel A, againft each 
hour, which will take the end of the 
lower lever, in the ftriking part of that 
machine, and it may like that ferve as 
an alarum. 

c To 
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To thofe who are troubled with an m^ 
foipriy, or inability to fleep, whether from 
conftitution or difeafe, a dial of 4hi8 fort 
will prove ah agi-eeat^le companion, as it 
!will continually fhow how the tiirefome 
hoinf^ wear away ; and to make it morli 
amufing, oVW each hdur fome motto may 
•^be cut out ; for if the diameter of the 
wheel be ctie foot, ifs circumference will 
be fomething more than three ftet, and 
confequently there will be a fpacc of three 
inches to every hour; In the twelve com- 
partments under the hours there may be 
likewife figures of hiftory, either religioiiS 
or profane; or emblems of devotion, love, 
morality, or whatever elfe the teinper and 
difpofition of the owner may recjaire ; and 
if thefe figures be covered withtr^^^P^' 
rent paper, properly coloured, this ma- 
chine, at the lame time that it anfwers 
the common purpofes of a dial and lamp, 
will afford a pleafing reprefentation ; and 
itS'the «feeglfi are in continual motion, and 

the 
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the light confined to a certain fpace, one 
that is continually varying. 

We might here give a much greater 
variety of mechanical conftrudions, but 
we choofe to confine ourfelves to fuch as 
are moft remarkable, and which, when 
duly confidered, will be quite fufficient to 
exeniplify the foregoing aphorifms. They 
who are defirous of more variety, will 
readily find a great number of experi- 
ments that are conftantly repeated by eve- 
ry writer on mechanics* 
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■^INTRODUCTION. 
ARITHMETIC. 

DEFINITIONSr p. i 

APHORISMS 4 

Of tbe amiouQt aad produd of even and 
uneven numbers, aph. i to 6 — Of the 
divifibiltty of numbers, aph^ 6 and 7.—^ 
properties of the number 9, aph. 8 and 
9. — Properties of arithmetic progref- 
^nS, aph. 10 to 14.— -of geometric pro- 
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greffions, aph, 14 and 15.^ — Of coiri-^ 
binations and permutations^ aph. 16 
and 17. 

THE ROMAN ABACUS, p. 11 

An inftrument by which any fum may be 
fet do-wn, added to, of fubtraded froniy 
another, by counters, and without the 
ufe of figures. 

NEPER'S RODS. p. 13 

A method of multiplying and dividing by. 
a table of figures, engraved on moveaWtf 
rods (fee tlate 1. Fig. i a;nd 2.) 

THE CHIKES£ SWAN-PAnV p. 17 

An inftrument that perfonns all the opef- 
ations of arithmetic, by moveable balls 
ftrung on wires (Plate I. Fig. 3.) and 
without the aid of figures. A blind 
perfon, with this inftrument, may make 
any calculation with certainty. 
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RECREATION I. p. ai 

Jiny number being named^ by adding afiguh 
to it J to make it divifibie By nine: 

fey adding as much to the amount of the 
figures that compofe the' number, ad 
will make it divifibie by nine* 
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Aperfon having aft even number ofcoUn^ 
ters in one handy and an odd number in 

' the othiry to tell ih ii)hich hand thi odd 
lor even number isi 

By dirediiig him to multiply tKc number 
in one hand by an odd number, and 
that in the other .by an even number, 
ind to tell you whether the amount of 
the two produds be even or odd* 
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R E G R E A T I O N III. p. 24 

ji per/on making choice of feveral nvmbersy 
another U to name him the number by 
tohichtbefum ofthofe numbers is divifible. 

B7 putting a parcel of tickets, marked 
with numbers divifible by 3, into one 
divifion of a bag^ and into another di- 
vifion tickets marked with the number 
3 only, and letting two perlbns draw 
one from each div^oa. 

REGREATION IV. p. 25 

% find the difierence between two numbers^ 
the greatift rf which is^ unknown. 

By fubtraakig ^e leaft numbier from ati' 
equal numbei^ of fikies, and direding 
another perfbn to add to, and fubtradl 
from, the amount, in a determinate 
mannept 

R E C R E- 



CONTENTS. 229 



R E C R E A T I O N V. p. 27 

Tt> tell^ by the dial of a watch^ at what hour 
any per/on intends to rife. 

You tell him to place the hand of the dial 
at what hour he pleafe, and you private- 
' ly add 1 2 to that number ; you then tell 
him to count fo many hours on the dial 
as are equal to the amount, and 4he laft 
will be the hour required. 

RECREATION VI. p. 28 

^ perfon choofng any two out of fever al given 
numbers^ and after adding them together^ 
Jir iking out one of the figures of the amount^ 
to tell what that figure ^»aSn 

By offering fuch numbers only as are di- 
vifible by 9, and the fum of any two of 
them is either 9 or 1 8, and contains no 
cypher. 
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RECREATION VII. p. 29 

Two perfons choofing two numieriy and muir 
tiplying them together^ by knowing the lafi 
figure of the produSi to tell the other fi^ 
gures. 

By putting into one divilion of a bag tic- 
kets marked 73, and into another divi- 
sion fuch numbers, as when multiplied 
by 73, will end with the nine digits. 

RECREATION VIII. p. 31 

The moigical century. 

If two perfon flake a number of counters 
alternately, but never more than ten at 
once, he that flakes firfl: mufl make the 
century, provided he make the other's 
flake each time, equ^l to one niorethan 
the fum of one of the nine digits multi- 
plied by 1 1— the fame Recreation with 
a pack of cards, p. 32. 
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RECREATION IX. p. 34 

The confederate counters. 

A ring, afeal, and a fnufF- box being chofe 
by three perfons, to tell, by means qf 
twenty four counters, and a verfe of 
fourteen fyllaWes, which of them each 
perfonhas chofe. 

Bl EC RE AT ION X. p. 36 

A per/on privately fixing on any number^ to 
tell him that number. 

Py direding him to double, add to, and 
multiply that number, and fubtradt 
another number from it, in a dctermi- 
;pate order. 
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R.ECJIEATION XI. p,37 

Tbref dice heing tkroipnon at able ^ to tell the 
number of each die^ find the grder in which 
theyjiand. 

The perfon who threw thp dice is to dou- 
ble and ^lultipIy^eacb number, apd fubr 
tradt another number from tl^c amo^nt, 
as in the laft Recreation. 

RECREATION XII. p. 39 

To tell the number a perfon has fixed on^ with- 
out ajking him any quefiion^^ 

B7 direfling him to halve and triple hi§ 
number four times, and by obfcrvipg 
when he is obliged to add one to the 
fum, before he can halve it, and ap^ 
plying tliofe cafes to the fyllables of 
eight Latin words. 

RECREATION XIII, p. 42 

^hirty foldiers having deferted^ fifteen pf- 
them are to be f unified i fi> to place fhe 

wbok 
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^hole number in a ring^ that you may 
^ favfi any 1 5 you pUafe^ and it jhaU feim 

By placing them according to numbers 
annexecl to thp vpwpls of ^ Latiqi 
vcrfe, 

RECREATION XIV. p. 43 

^ome perfon in company putting a rifig, prit 
lately, on one of bis fingers^ to name the 
. per/on^ the bandy the finger^ and th joint ^ 
on wbicb it is placed* 

Another perfon is to double, add to, an4 
multiply the iiumber of the rank in 
which the firft perfon ftands, and tell 
you the amount, from which you dediift 
a certain fum, and the remainder will 
anfwer the queftion. 

PF ARITHMETICAL MAGIC SQUARES. p.4$ 

They confift of Qumbers in arithi»etic 
{>rogreflion, placed in equal rowst ail4 

in 
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in fuch manner that the fum of each 
row, taken either perpendicularly, ho- 
rizontally, or, diagonally, is thcfam^!— « 
piethod of conftruSing thefe fquares. 

RECREATION XV. p. 49 

fTheferies of numbers^ from i /^ 25, Aeing 
wrffte gn tf;at number of cardsy after 
they have been Jhuffied^ to deal them to 
five perfonSy either by twos or threes^ at 
the option of the parties, and the amount 
of the numbers on each one's cards to be 
the fame. 

There is to be a wide card — table for dif- 
pofing the cards, before they are fhuf- 
fled, according to the magic fquare, 
p. 50 — manner qf dealing them, p, 51, 

RECREATION XVI. p. 52 

r 

To deal the thirty-two card^ of the g(ime of 
piquet to four perfons^ after you have 
Jhuffled thettti and the parties have chof^ 

whether 
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jwhetber you Jhall deal them by two$ or 
threes^ in fuch n^anner^ that all the card^ 
in each per/on' s hand Jhall be ofthn fame 
fuit. 

Order of difpofing the cards— manner pf 
dealing them, p. 53. 

PF GEOMETRIC MAGIC SQUARES. p.5+ 

•To be filled after the fame manner as the 

.^rithmetic fquarejs — the produdt of each 

line, taken in any direftion, is the 

fame. 

RECREATION XVII. p. 55 

Several numbers being wrote upon cards^ ta 
Jhuffle them^ and deal the whole ^ or part 
of them^ to three perfons^ in fuch manner^ 
that each one multiplying the numbers en 
his cards together ^ the produ£l of each 
perforis cards Jhall be the fat^e ; and to 
repeat the recreation after having Jhuf 
fed the cards a fecond time. 

The numbers wrote on the cards are to be 
thofe of the geometric magic fqualr^-— 

there 
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there muft be three wide cards, p. 56— 
method of repeating the experiment, 
p. 57— may be performed with the 
numbers of the arithmetic magic fquare. 

RECREATION XVIII. p. 5S 

T^o find the number of changes that may he 
rung on twelve belli. 

By multiplying the numbers from i to 
1 2 into each othen . 

, RECREATION XIX. p. 59 

Suppofing the letters of the alphabet to be 
^vrote fo fmall that no one of them/hall 
take up more fpace than the hundredth 
part of an inch ; to find ho'w manyfquare 
yards it would require to write all the 
permutations of the twenty four letters in 
that fize. 

The permutations of the twenty-four let« 
letters are found as in the laft recre- 
ation— the number of fquare yards re-? 

quired 
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quired to contain thofe permutations is 
18620 times as large as the fur face of 
the earth, p. 60. 

RECREATION XX. p. 6a 

To find how many different ways the eldejl 
hand at piquet may take in hiifi've cards. 

This number found by the fixteenth apho- 
rifm — it is 15503 to i that he does not 
take in any five certain cards, p. 61. 

RECREATION XXI. p.6i 

y tf find the number of deals a perfon may 
play at the game of whifl, without ever 
holding the fame cards twice^ 

This number alfo is found by thei fix*^ 
teenth aphoiifm# 

THE ARITMETlC TRIANGLE, p. 6a 

Its conftmaionl — its ufe in finding the 
combination of fmall numbers, p«63. 

9 RECRE^ 



RECREATION XXII. p.64 

To find how many different founds may be 
produced by ftriking on a harpfichord twd 
or more of thefeven natural notes at the 
fame time. 

This number, whiclt is 120, found by the 
foregoing table. 

RECREATION XXIII. p.64 

Take four pieces of pajlehoard^ of the fame 
di men/ion f and divide them diagonally ^ 
as in the figures ^ into eight triangles: 
paint feven ofthefe triangles with the pri-^ 
mitive colours^ redy orange^ yellow ^ greeny 
bluCy indigo^ and violet^ and let the eighth 
be white. To find how many chequers or 
four-Jided figures^ ^iff^^i^g either in 
form or colour y may be made out of thofe 
eight triangles i 

This number, which is 196, found in the' 
fame mariner as in thelaft recreation^ p. 66 

RECRE- 
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RECREATION XXIV.. p. 66 

A man has 12 different forts of flowers ^ 
and a large number of each fort. He is 
defirom offetting them in beds or flourifhes^ 
in his parterre. Six flowers infome^ 7 in 
ethers^ and 8 /;; others ; fo as to have the 
greateji variety pofjible ; the flowers in 
no two beds to be the fame. To flnd how 
many beds he muft have. 

This number, which is 2211, is alfo found 
by the foregoing table. 

RECREATION XXV. p.67 

To find the number of chances that may be 
thrown by two dice. 

This number is 36 — the whole number of 
points is 252 — it is an equal chance, at 
every throw, to bring feven points, 
p. 68 — method of finding the number 
of chances on any number of dice. 

RECRE- 



RECREATION XXVL psBcj 

To difcoverthe number of points oh 3 cards^ 
placed under three different heapi of 
cards* 

As many cards ate to be put oter each 01 
them as with the auinber of its points 
will make 1 5, thea tetiitxg the liumJber 
of the remaining cards, privaLtely) and 
adding 16 to that niimbet, the amount 
wiH be the number '<^ points on thcf 
three cards^ 

RECREATION*! XXVlI. p. 70^ 

The ten duplicates. 
Twenty card^ being laid in pairs, and iii 
four rows, feveral perfons are to k)ofc 
at different pairs, and teR you in which* 
rows they are, when you tell thtm, by 
the aid of four Latin words, which 
cards they looked at. 

R£GR^- 
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RECREATION XXVIIL 



p,72 



Tt? name the number of cards that a perfon 
Jhall take out of the pack. 

This is done by jprevioufly difpofing the 
cards in a certain order, and by an Epg- 
li(h verfe to aid the memory. 

RECREATION XXIX. p. 74 

A century of different names being wrote 
on the cardsy to tell the particular name 
that any perfon has thought on. 

A hundred names are wrote on 10 cards, 
and the laft name of each card begins 
with one of the letters of a word that 
has ten letters ; and on ten other cards, 
the fame hundred names are wrote, 
in different difpofitions. A perfon is 
to draw a card from the fir ft ten, and 
after fixing on a name, give it you 

Vol. I. R again : 
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again : you then Ihow him the other ten 
cards, and when he tells you the card 
that has the name, you tell him, by 
means of the lad name on the card he 
drew, which it is. This recreation may 
be performed with twenty cards, in- 
Head often ; and queftion^ jind anfwers 
may be ufedinftead of hames 78 

OF THE COMBINATIONS OF THE 
CARDS, p. 78. 

The tables formed by thefe combinations 

are applicable to many other fubjefls 

befide ckrds — manner of fliuffling the 

cards, fo as to make them corrcfpond to 

thctables, p. 79. 

Table of combinations for ten numbers, 

and for one, two, and three fhuffles, p* 8z 

Table for twenty-fuur numbers 83 

Table for twenty-feven numbers 84 

Table for thirty-two numbers 85 



RE- 
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RECREATION XXX. p. 86 

Several letters that ^ontmn no meanings 
ieiTig wrote upQn cardsy to make them^ 
after they have hen twice jhuffied^ give 
an anfwer to a quejiion that jhall be pro ^ 
pofed\ as for example^ What is love ?» 

The twenty-four letters of the anfwer are 
to be wrole on that nbumber of cards^ 
and the anfwer itfelf to be wrote on a 
paper; the numbers from i to 24 are 
to be affixed to the letters, and the cards 
to he difpofed according to the third 
column in the table for twenty-fournum- 
bers — neceffary obfervations for con- 
ducing this and fimilar experiments, 
p. 88^ 

RECREATION XXXL p. 90 

7he twenty-four letters of the alphabet being 

wrote onfo many cards^ to jhuffie thkm 

and pronounce the letters Jhall then be in 

their natural order y but that not Jucceed- 

R 2 ing 
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ingy to JhuJ[fie them a fecond time^ and 
thenjhow them tn proper order. 

The cards are here to be difpofed after the 
fame method as in the laft recreation— 
the experiment is to fail at firft, that it 
may appear the more extraordinary af- 
ter the fecond ftiuffle. 



RECREATION XXXII. p. 91 

Several letters being wrote promifcuoujly up^ 
on ^2 cards^ after they have been once 
Jhuffledy to find on a part of them a quef- 
tion ; and then fhufjling the remainder a, 
fecond time^ tofhew the anfwer. 

The letters of the. queftion and anfw(r» 
which are 32, are to be wrote on the 
cards 5 the letters of the anfwer, which 
are ten, are to be wrote on a paper, and 
the numbers from i to 10 affixed tq 
them. They are then to be ranged by 
the fecond column of the table for ten 
pumbers, and the whole thirty- two cards 

are 
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k'rfe next to be difpofed by the fecond 
Golumn of the table for that ntunbet— 
there is to be a long card, by which 
they are to be cut^. and then Ihuffled, 

P- 93 

kECREAtlON XXXill. p. 94 

To write 32 ietters on fo many cards ^ then 
jhvfjle Md deal them by turn to two 
perfons^ in fuch manner^ - that the cards 
of one jhall contain a quejiion^ and thofe^ 
of the other J theanfwtr. 

The numbers from i tl) 32 arei to fee wrorei 
over the letters of the queftion arid an-^ 
fwer J they are then to be ranged ac- 
cording to the firft column of the tablfe 
for thirty-two nunibefs, ftiuiHed ind 
dealt. 

kECREATION XXXIV. p. 9^ 

The Jive beatitudes. 

T^hefc five bleffings, which are fcieAce^ 

courage, health, riches^ virtue, arc to 

R 3 be 
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be found on thirty- two xsurd^ ithat are 
^ealt to five perfooB— ^the immbers fron^ 
I to 32 are to be ijvrote ever the letters 
of thofe worda, in a detepminate order : 
the cards are then to be ranged according 
to the firft column for thirty-two num- 
bers. The five beatitudes being wrote^ 
each of them, on four card^, each per- 
fon is to draw one from one of the 
fours, and v^hen the other cards are 
dealt, one by one, each pcrfon will have^ 
the fame word oa the cai^ds deah him a& 
on that he drew. 

RECREATION XXXV. p. 9a 

^be cardi of the game of piquet being tnixei 
together^ after Jhufjling tbem^ to hring^ 
by cutting them^ all the cardi tf each 
fuit together. 

Theorder in which the cards are toberang- 
ed before the firft fhufflc, p. 99 — they arc 

. then to be cut at a wide card, and the 

{>art cut off laid afide : the remaining 

8 «ard» 
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cards are to be fhufHed a fecond time» 
and cut at another wide card ; the fame 
operatipo is to be repeated a third time ; 
and the four fuita will thea be all fe* 
parate, 

RECREATION XXXVI. p. 100 

I'he cards af piquet ^ing all mixed togetbir^ 
to divide the pack into two unequal parts^ 
and natfie the number of point i co^t (fined 
in each part. 

The cards are to be difpofed by the table 
for thirty-two numbers ; they are then 
to be fliuffled^ according to order^ and 
cut at a wide card> when each parcel 
will have a determinate number. 

RECREATION XXXVII. p. 103 
T^be inconceivable repique. 

This recreation is to be performed with 

the cards ranged in the order defcribed 

R4 in 
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in the laft : they are to beihuffled a fe- 
cond time, and cut at the wide card, 
and they will be then ranged in fuch 
. order, that you will repiqueyour adver- 
fary, though you lethimchofe, after the 
cards are cut, in what fuit you (hall 
make the repique-*— in a particular cir- 
cumftance you aiuft pafs the three bot- 
tom cards to the top» p. io{{. 

RECREATION XXXVIII. p. 109 

Tbe metamorphofed Cards. 

Thirty-two different words being promit 
cuoufly wrote, and four different colours 
and objeds painted on thirty-two cards» 
they are to be diuffled, as before, and 
dealt to four pcrfons, and after the firft 
deal every one's cards are to be all of 
the fame colour : after the fecond deal 
they are all to have the fame objed ; 
and after the third deal each perfon's 
cards are to contain a different fen- 
ticnent. 

4 R E C R Er 
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RECREATION XXXIX. p. 113 

^hi repique with carte blanch. 

The order in which the cards are to be dif- 
pofed before the deal, p. 1 14— the hands 

t of the two players, p. 1 15 — one of them 
is to have the choice of the two hands, 
on condition of his being eldeft or 
youngeft, p. 1 16 — method^of the other's 
difcarding accordingly. 

RECREATION XL. p-ii/ 

Cafe at piquet^ where you repique the elder 
handy though he have the choice of the 
cards after they are dealt. 

The order in which the cards muft (land 
after they have been cut — the hands of 
the two players, p. 1 1 9- — one of the 
players is then to choofe either hand, 
but without feeing them — manner in 
which the other muft difcard, p. 120, 

fIecre- 
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RECREATION XU. p,j2t 

Cafe at piquet ^ where you give the other 
player not only the choice of the fuite in 
which he i^iU he repiqued^ but that ofdeaU 
ing the cards by twos or threes^ and of 
taking either hand after tliey are dealt^ 
you bei^g to tell and play frfi. 

Previous difpofition of the cards: there 
are to be four wide cards— if they are 
cut at any one of the wide cards, the 
ftock will be all of one fuit, p. 122— 
the hands and rcntrees of the two 
players, when the cards are dealt by 
twos and when they are dealt by threes, 
p. 123— method of difcarding according 
to the hand the adverfary choofes, and 
as the deal is by twos or threes, p. 124 

RECREATION XLIL p.126 

An exemplary cafe at piquet^ where you re^ 
pique your adverfary^ after giving him 
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the choice of having the cards dealt «- 
tber by twos or threes. 

Table for difpofing the cards in this and 
like cafes, p. 127 — remark on the fore* 
^oia^ m^tnoeuvres atp^uet^p. 131. 

RECREATION XLIIL f. 13a 

Several different cards being Jbowu to iif^ 
ferent perfons^ that each of them may foe 
en one of thofe cards y to name that on 
njohich each perfon hasfoced. 

As many cards are to be fhowa each per* 
Ion as there are perfons to choofe ; each 
one's cards to be laid down feparately^ 
and the firft perfon's card will be the 
firft in the heap where it is ; the fecond 
perfon*s card the fecond, &c. — ^The 
fame recreation may be performed with 
afingle perfon, p. 133, 



RECRE- 
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RECREATION XLIV. p;i34 

To name the rank of a card a per/on has 
drawn from a piquet pack. 

By kfligning a certain number to each c^d, 
and adding the number of the firft to 
that of the fecond, &c. rejecting the 
tens and carrying the remainder, and 
fubtrafting 4 from lo dr 20, for thfe 
number df the card drawn, 

RECRfiATtOM XLV. p.135 

^Td tell the amount of the numbers of twi 
cards that a per/on has drawn from 
a Common pack of cards. 

He is to add as many cards to each of thofe 
he has drawn as will make its number 

, 2-5* - You then tell the remaining cards, 
filently, and their number will be the 
amount of the cards drawn. This re- 
creation may be performed without tell- 
ing 
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ing the cards, p. 1 36 — or with a pack of 
piquet cards, p, 138. 

RECREATION XLVL p. 139 

To tell the amount of the n^mbers of any 
three cards that a perfon has drawn from 
the pack. 

You are to draw a fingle card yourfelf, to 
make the remaining number divifible by 
3 : the perfon is then to add as many more 
to each of his cards as will make its i^um- 
ber 1 6, and the number of the remain- 
ing cards will be the amount of the cards 
he drew. Thi^ recreation alfo may be 
performed without telling the remaining 
cards, p. 140— and with a pack of pi- 
guet cards, p. 141. 



DIFFE- 
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DIFFERENT METHODS OF 
WRITING INCYPHER. 

RECREATION XLVIL p.143 

iTo communicate intelligence by a pack ofpi^ 
quet cards. 

TTie parties are prevloufly to agree how 
the cards are to be difpofed and fliut 
fled — he who fends the cypher copies 
the letters on thirty-two cards, alter- 
nately, and ihuffles them as agreed, 
p. 144 — example of a cypher of this 
kind — methods of making it more dif- 
ficult to decypher, and lefs liable to fuf- 
picion, p* 146. 

RECREATION XLVJIL p.147 

^he myftical dial. 

A moveable circle of pafteboard is placed 
within another circle, and on each of 
them are wrote the letters of the alpha- 
bet 
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bet (Plate II.) The moveable circle is 
placed as agreed on between the parties, 
and the letters of the one wrote for the 
other — the fame intention may be an- 
fwered by a ruler, p. 148. 

RECREATION XLIX. p.14^ 

The corfejponding fpaees^ 

Similar fpaces to be cut in two pieces of 
pafteboard, and one of them kept by 
each party. The fecret intelligence to 
be wrote in thefe fpaces, when laid on a 
paper, and the diftances between them 
to be filled up by words that make a 
different fenfe* 

RECREATION !• p. 151 

The mufical cypher. 

The conftrudion of this inftrument is fi- 
milar to that of the 48th Recreation. 
The notes of mufic anfwer to the let- 
ters of the alphabet (PL III.) The cy- 
pher 
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pher to be wrote on ruled paper, as a 
piece of mufic, p. j 52— is liable to very 
little fufpicion, p, 153. 

R ules for decyphering P* 1 53 

Example of a cypher wrote in arbitrary 
charafters, and the words feparate from 
each other 1^6 

A cypher wrote in arbitrary characters, 
and the words all clofe together - 157 

Manner of decyphering a writing of this 
fort 158 

Method of rendering a fimilar writing ex- 
tremely difficult to decypher 158 (note) 

The contents of the two foregoing cy- 
phers 155^ 

RECREATION LI. p. 160 

Flfual Correfpondence. 

The letters of the alphabet are cut through 
a circle of wood, near its circumference, 
and the circle being made to turn on a 
pole, the letter wanted is brought be- 
fore 
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fore ah opening at the top of it/ and a 
light placed behind the letter (Plate IV, 
Fig. 1 and 2-) — ihethod of ufing this 
machine, p. i6i— a telefcope is necef- 
iary when the difiance is cbnGderable, 
p. 162 — particular purpofes to which 
this machine may beappliedi p. 163* 

RECREATION Lll. p, 164. 

Auricular correj^mdence. 

Two bells 4re placed at the top of a build- 
ings and the letters of the alphabet are 
cxpreffedby the number of flrokes on 
one dr both bells — a cbrrefpohdehcfc 
may be carried on by this contrivance, 
where that of the laft recreation can have 
no cfFcdti 



Vol. I. S M E- 



i58 C N t B N t S. 

M £ C H A N I G S* 

DEFmiTIONS p. i6^ 

APHORISM-S 172 

Properties of xbovrng bodies, aph. i to 
12*— Properties of pendulums, aph, 12 
to 1 6. — Of the mechanic powers, aph. 
16 to 26.— Of compound machines^ 
aph. 26, to the end. . 

RECREATION LIIL p. 180 

^0 conflruSt a mechanical dial nvith(mt 
wheels ffpring, or weight* 

This dial confifts of a hollow cylinder^ 
(PL YL Fig^ I and 2-) on the ends of 
whofe axis are wound two fixings, the 
other ends of which are fattened to the 
top of the wainfcot. Within the cy- 
linder are five partitions, and between 
|hem water is placed, which paffing, 

7 b7 
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by a fmall hole, from one partition to 
the other, caufes the cylinder to de- 
fcend flowly and ihow the hour, by 
the ends of the axis pointing to a table 
ofnumbersonthewainfcot. 

RECREATION LIV. p. 183 

A dial to Jhow the hour by gradually de-^ 
fcending an inclined plane. 

It confifts of two parallel plates corinedt- 
ed by a hoop (Plate VI, Fig. 3 and 4;) 
Between the plates are a train of wheels, 
and on the outfide is a weight, which 
is faftened to the center wheel, and 
therefore caufes the dial to defcend in a 
rfeguUr progreflion — this dial will go 
for any time, according to the length 
of the inclined plane, p. l86» 
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RECREATION LV. p. iBy 

A clock to go perpetually iy. the influence of 
the celeftial bodies. 

This clock is of the common conflruc* 
tion, but is placed agdinft a wall by 
which the tide flows, and is moved by 
that, as that is by the moon, &c« 



RECREATION LVL p. 190 

I'he infcrutable lock. 

The infcrutability of this lock arifes from 
the combinations of the moveable parts 
of the ward of the key, with the dif- 
ferent pofitions in which the fcutcheon 
before the lock may be placed, (Plate 
VII. Fig. I. atid 2.) which make it 
more than eleven thoufand four hun- 
dred and ninety-fix millions to one, 
at every trial, that a ftranger does not 

open 
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open the lock ; which however is opened 
inftantly by the owner. 

RECREATION LVII. p. 193 

So to difpofe a band-milly to grind corn, &c. ' 
that being once put in motiofiy it Jhall 
work incejantly without the affiftance of any 
animal power. 

This mill is to be moved by a fmoke jack 
—a defcription of that machine (Plate 
VII. Fig. 3.) — as the motion of the 
jack is inceflant while there is fmoke 
in the chimney, the motion of the 
mill connedled with it mufl: be inceifant 
alfo — this machine may be applied to 
other ufcful purpofes. 
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RECREATION LVIII. p.195 

A carriage to go without any force but 
what it receives from the p^Jfengers. 

This carriage is moved by machinery 
(Plate VIIL Fig. i and 2.) contained in 
a box that is placed behind it, and 
is worked by the footman — might be 
moved, with equal or greater facility, 
by the perfon who fits in it, p. 197— 
the life or convenience of this carriage. 

RECREATION LIX. p. 198 

^he catapulta. 

This machine (Plate IX. Fig. i.) ufed by 
the ancients to throw darts againft their 
enemies — amazing force of fome darts 
(note) — ufc to which this machine may 
be applied, p. 199. 
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RECREATION LX. j).foo 

^0 fail as fafi^ with a fair wind, by land 
as by water. 

By a failing chariot, or boat fixed on four 
wheels, (PUte IX. Fig. 2.) — its far- 
prifing velocity*— fimilar ibaclfuie. t^go 
on the ice, p. 201 • 

RE CREATION LXI. p. 202 
Tofale by land againflthe mnd. 

The body of this machine is fimilar to 
that in the laft recreation, (Plate X. 
Fig. I.) but on the infide there are Wheels 
that are worked by the maft, which is 
turned round by the force of the wind 
againft its wings; and the wheels within 
the machine communicating with thofe 
on which it runs, drive it forward — the 

advan« 
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advantages and inconveniencies attend-* 
ing this machine, jL 203, 

RECREATION LXII. p.204 

^e uninvertible carriage. 

This carriage confifts of a hollow globe, 
furrounded by two perpendicular and 
two horizontal brafsor iron circles, in 
which its moves freely every way : its 
two wheels are fixed to two perpen- 
dicular pieces ; and at the bottom of 
the globe, is a weight that keeps it con- 
ilantly upright — the great utility of 
this carriage in certain circumibuices, 
p. 2o6<^— account of the trial of a fimilaF 
machine^ p. 207. 
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RECREATION LXIII. p.209 
ST&f columnar diah 

The cafe of this dial is a hollow column, 
in the baife of which is the wheel that 
guides the hour and minute hands ; and 
in the capital, is the machinery that 
flrikes the hours. On the fliaft of the 
column the hours are marked by hori- 
zontal lines, to which an index points 
as it defcends from the top of the ihaft 
to the bottom ; and on the bafe is a circle 
of minutes, marked by a hand fixed on 
: the end of the wheel within. 

RECREATION LXIV. p,2i4 

An air chfommeter. 

This chronometer confifts of a glafs tube, 
wherein a piftoil is placed, that has a 
cock by which the fubjacent air is fuf- 

fered 
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fered to pafs very (lowly : as this pifton 
defcends it Ihows the hours, by divi- 
fions marked on the tube — a dial may 
be added to this chronometer, the hand 
of which may be moved by the firing 
that is joined to «he pifton* . 

RECREATION LXV. p.217 

ne lamp chronometer. 

The fhadow of a ftyle placed before a lamp 
is thrown upon a frame covered with 
oiled paper, on which the hours and 
their divifions are marked. This in- 
ilrument may be made ornamental as 
well as ufefuL 

RECREATION LXVL p.219 

T^he noSlurnal dial. 

This dial confifts of two large and three 
ihxall wheels^ a weight, a lamp, and a 

hollow 
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hollow cone. Through one of the large 
wheels, which is placed in the front of 
the machine, the figures for the hours 
are cut, on each of which the light 
of the lamp is direded to fall, by the 
hollow cone, in a regular progreiEon— * 
this dial may be made to found the 
hours, or ferve as an alarum, p. 22 1— 
method of making this machine exhibit 
apleafmg reprefentation, p. 222. 
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